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PRACTICAL ZOOLOGY FOR BEGINNERS. 
Leitfaden fiir das zoologische Praktikum. Von Dr. 

Willy Kiikenthal. Zweite, umgearbeitete Auflage. 

Pp. viiit+304; 169 illustrations. (Jena: Fischer, 

1901.) Price 7 mk. 

HE character of a work on practical zoology for 
beginners will differ fundamentally according to 
the particular point of view of the author. If the attain- 
ment of a thorough grasp of the organisation of a few 
animals be held to be the best means of developing 
the capabilities of a beginner, we are naturally led to 
the type-system of which Huxley was the pioneer, and 
his “ Practical Biology,” used conjointly with Prof. 
Howes’ biological atlas, will remain a classic. 

The German school, on the contrary, has developed 
another system ; it gives the beginner at once a general 
outline of the animal kingdom, and concurrently a large 
number of animals are superficially examined. 

There are arguments that can be advanced for 

either system. The broad outline of the animal kingdom 
provided by the German laboratories tends to arouse the 
interest of the student, and it is undoubtedly worth while 
to sacrifice much to accomplish this end; for without 
intelligent interest very little need be expected from the 
pupil. On the other hand, it must be admitted that such 
a system of instruction can too readily degenerate, and 
the result on the student’s mind is likely to be but a con- 
fused assemblage of ill-digested facts. It may well be 
doubted whether a cursory glance over the whole animal 
kingdom constitutes as valuable a training for the future 
investigator as a thorough study of a few well-selected 
types. 
a. our universities we have to satisfy the needs of 
m three classes of students :—(1) those seeking a general 
scientific education, (2) the future investigator and 
specialist in zoology, (3) the future medical man. The 
endeavour to deal with all three classes of students in 
the same manner cannot be wholly satisfactory ; but a 
student beginning the study of zoology will probably not 
at first have the intention of becoming an investigator, 
and it would in practice be very difficult, or impossible, 
to separate the first two classes of students. Accordingly 
we must be content with arranging separate courses for 
the general student and the medical student. ‘ 

The work by Dr. Kiikenthal is primarily intended as a 
practical aid in the laboratory for the general student begin- 
ning his subject. The opinion as to how far the author has 
succeeded in his difficult task will greatly depend on the 
particular bias of the individual teacher. That the book 
has had a certain measure of success in Germany is 
evinced by the fact that the first edition appeared only 
three years ago. 

The book begins with a rather meagre account of the 
apparatus required and of the general manipulation of the 
microscope. The body of the work consists of twenty 
chapters, each of which is divided into three parts :— 
{1) practical instruction in manipulation and the material 
tequired, (2) an outline sketch on the subject of the 
chapter, (3) a special description of one or more types. 
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' The first chapter deals with the elements of histology. 

In the outline sketch, the nature of a cell and the general. 
characters of tissues are shortly described. In the 
special description an amoeba, white blood-corpuscle of. 
the frog, egg of mussel and examples of the various. 
tissues ate very briefly introduced. The fact that a 
nucleus is capable of dividing is only just mentioned, 
although surely even a beginner ought to be shown 
preparations illustrating karyokinesis. 

’ Each of the remaining chapters deals with one group 
or several allied groups of animals, and at the beginning of 
every phylum there is given a descriptive classification. 
The chapter on the Protozoa begins. with an excellent 
account of events taking place ina hay-infusion, then in a 
single page the general characters of the group are sum- 
marised, while in the special description of types we find 
representatives of most of the more important classes of 
Protozoa; but the Foraminifera and Sporozoa are 
omitted. The Hydrozoa are also dealt with satisfactorily ; 
the special descriptions include the following instructive 
series :—Hydra, Tubularia, Cordylophora, Clava, Tiara, 
Obelia, Liriope, Aurelia and Nausithoé. 

The difficulty of such comparative treatment increases 
greatly as we pass to the more complicated Metazoa, 
and the author’s accounts of the various groups tend to 
be decidedly unequal. Thus there is a brief description 
of the groups Bryozoa and Chetognatha, and among the 
Mollusca the genera Chiton and Sepia are included ; yet 
of the Crustacea there is only Daphnia and a rather in- 
adequate account of the crayfish. Also, in a book of this 
character the student might surely be somewhat further 
introduced to such larval forms as Trochosphere, Nauplius 
and Pluteus than by the mere mention of their names. 

The chapters on the Vertebrata are the least satis- 
factory of the book. In some seventy pages we find 
Amphioxus, perch, frog, lizard, pigeon and rabbit. It 
may be doubted whether such an abridged account could 
be of much use to the beginner, and the descriptions 
take more after the method of a text-book than of a 
practical guide for the student in the laboratory. In- 
serted here and there are a few directions as to dissection, 
but without the constant aid of a demonstrator it is 
certain that an ordinary student could make but little of 
them. There are practically no figures of the vertebrate 
skeleton, blood-systems or nerves. 

With the exception of the vertebrate section, the book 
is well, illustrated with good figures, which appear in 
most cases,to have been selected with much care. The 
appearance of one incorrect figure may be noticed. The 
series of diagrams after Boas (Fig. 38) showing the sup- 
posed stages in the degeneration of the medusa into a 
sporosac do not correspond to facts. The sporosac 
represents the degeneration of the whole of the medusa, 
and is not simply the persistent manubrium. There 
are a considerable number of original sketches 
which bear the impress of being drawn directly from 
dissected specimen, and are consequently especially 
useful to the student. The original drawings of the star- 
fish and sea-urchin deserve particular mention. 

In the opinion of the reviewer, we are in need of a 
compromise between the English and German methods 
of dealing with the beginner, in fact, a work intermediate 
in character between Huxley’s “ Practical Biology” and 
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the present book. Such a work need not necessarily 
greatly exceed the “ Léitfaden” in bulk, for the classifica- 
tions, excellent though they are, and the general summary 
of the different groups might safely be left to the lecturer 
or text-book. This, together with the omission of some 
of the less important groups, would allow space for more 
practical instruction in manipulation and for a some- 
what fuller treatment of most of the different types 
described, more especially of those of the vertebrates. 
On the whole, it may be said that the present work 
bears the stamp of originality ; the style is clear and the 
descriptions are terse and generally accurate, and if in a 
future edition Dr. Kiikenthal should see fit to remodel 
his book in such a manner as suggested, it would be 
welcomed in our colleges as a valuable and much-needed 
aid to the beginner in the laboratory. E. W. 


FERMENTS AND FERMENTATION. 


Ferments and their Actions. By Carl Oppenheimer, 
M.D., Ph.D., and translated and amended by C. 
Ainsworth Mitchell, B.A., F.I.C. Pp. xii + 343. 
(London : 3C. Griffin and Co., Ltd., 1901.) Price 
7s. 6d. net. 


HERE are few subjects more interesting and at 
the same time more difficult than the study of 
ferments and their actions. But many students, and not 
a few original workers, shrink from the study of ferments 
owing to the great complexity of the subject. A book, 
therefore, which aims at treating the subject in a concise 
and intelligible manner must inevitably attract a wide 
class of readers. 

The author very properly points out that it is im- 
possible to understand any of the problems relating to 
fermentation unless there be formulated some definition 
of a ferment Zer se and some simple conception of the 
process of fermentation. With this object, in the 
second chapter the writer gives us what he considers a 
simple definition of the notion ferment :— 

“A ferment is the material substratum of a peculiar 
form of energy, which is produced by living cells and 
adheres more or less firmly to them without having its 
activity bound up with the vital process as such ; this 
energy is in a condition to bring about the liberation of 
latent (potential) energy of chemical substances and its 
conversion into kinetic energy (heat, light), in such 
manner that the chemical substance is so changed in 
the process that the new substance or the sum of the 
new substances produced possesses a smaller potential 
energy (¢.e. a smaller heat of combustion) than the 
original substance.” 

It must be confessed that, however scientifically per- 
fect this definition may seem to be, it will not impress 
the average reader with the idea of its simplicity. But 
the distinguished author goes on to elucidate the different 
heads of this definition, and in so doing makes clear 
even to the lay reader many vital points bearing on this 
difficult subject. 

The following frank acknowledgment of the ignorance 
which underlies all our conceptions of the ways and 
means §by which fermentative processes develop their 
activity is worth quoting in full :— 

“We must simply resolve to regard fermentative 
actions as special phenomena vf the ominous ‘catalytic’ 
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processes from which their differentiation is required by 
the fact that they are produced by living cells. Cata- 
lytic action is nothing more than a scheme of despair 
under which we may group chemical reactions which, 
while possessing a certain similarity in their course, 
cannot, without further knowledge, be explained by our 
simple chemical ‘theories. With the advance of our 
knowledge, we have naturally: been able to assign many 
phenomena which were formerly regarded as catalytic to 
simpler chemical laws, so that this useful idea has 
undergone a considerable limitation in its applicability. 
At the same time we must not forget that in its essence 
even the theory of simple chemical decompositions and 
of chemical affinity is, as regards eur theoretical know- 
ledge, only one vast enigma; that we have only been 
much longer accustomed to deal with these: conceptions 
as indispensable fundamental axioms without being able 
to approach them otherwise than metaphysically, which 
also holds good in a still wider sense of the conceptions 
of matter and force in general.” 


Chapter iii., on the chemical nature of ferments, is 
well worth the most careful perusal. It is the fault of 
the subject, not of the writer, that it makes stiff reading. 
In this chapter the author points out the uselessness of 
such vague expressions, which lead nowhere, as that 
there are in ferments “fragments of protoplasm” 
endowed with “residues of vital force.” Gautier’s 
dissolved cell hypothesis is very ably discussed. 

The influence of external factors on the action of 
ferments is concisely dealt with in chapter iv., and 
chapter v., on the mode of action of ferments, is perhaps 
the most interesting in a book all of which is full of 
matter of absorbing interest and importance. 

But it is impossible within the scope of this short 
review to touch on more than a fraction of the points 
in the work, which will repay study by both the layman 
and the expert in this subject. 

A. C. Houston. 


OUR BOOK SHELF. 

Civil Engineering as applied in Construction. By 
Leveson F. Vernon Harcourt. ‘“ Longmans’ Engineer- 
ing Series.” Ss xv + 624; with 368 illustrations. 
(London, New York and Bombay: Longmans, Green 
and Co., 1902.) Price 145. net. 

THIS book, as the author states in the preface, consists 

of a concise grouping together of the various branches of 

constructive civil engineering. 

A book that attempts to deal in a single volume with 
the vast range of subjects embraced in civil engineering 
must necessarily be morein the nature of an encyclopedia 
than a series of treatises on the subjects dealt with ; and 
the descriptions of the works selected as examples are, 
therefore, necessarily limited to as small a space as is 
possible for the elucidation of the various subjects, and 
for indicating the practice’ followed in the execution of 
constructive works ; but what is given is of a thoroughly 
practical character, and the subjects are very fully illus- 
trated. The author has not taken up space by dealing 
with theories, or by giving elaborate formulz. 

The information given has been derived to a very large 
extent from Proceedings of the Institution of Civil En- 
gineers, of which the author gives full acknowledgment. 

The book should be of great use to an engineer when 
called upon to deal with constructive works of a character 
that he has not had previous experience of, as indicating 
the various ways in which constructive requirements have 
been treated. To students of engineering it will be of 
value in directing attention to the principles forming the 
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pasis of design and construction, and by indicating the 
different ways in which these principles have been applied 
in practice. 

The volume may, in fact, be regarded as a guide-book 
to what has been done, but its usefulness would have been 
enhanced if more frequent references had been made to 
the sources from which complete information on the 
different subjects could be obtained, or if a list of the 
works in which the subjects have been treated had been 
given at the end of each chapter. It is true that in such 
matters as harbours, docks and canals, with which the 
author is most conversant, the references from which the 
information is taken are plentifully given ; but these are 
principally to the author’s own works, and no mention is 
even made of the works on these subjects that have been 

ublished within the last few years in “ Longmans’ 
ngineering Series,” of which this book forms part. 

Besides a general introduction, the subjects are dealt 
with under five heads, and include (1) materials em- 
ployed in construction ; oe arrangements for 
carrying out work; excavation; dredging; pile-driv- 
ing; cofferdams; foundations; piers of bridges; 
roads and street-paving. (2) Laying out and formation 
of railways; bridges; viaducts; tunnels; permanent 
way; light railways and tramways. (3) Control and 
regulation of rivers ; canals and canalised rivers ; ship 
canals; and irrigation works. (4) Docks, river quays, 
harbour works; lighting coasts and channels; land 
reclamation and coast protection. (5) Sanitary engineer- 
ing, including water supply and sewerage works. 


Rural Reader—Senior. By V. T. Murché. Pp. 292. 
Price 15s. 9d. 

The Teachers Manual of Object Lessons for Rural 
Schools—Senior. By V.T. Murché. Pp. xxiii+ 396. 
Caggie: Macmillan and Co., Ltd., 1902.) Price 
25. 6d. 


THE schoolmaster in the country is just now very much 
in want of a text-book to guide him in giving that kind of 
instruction which is variously termed “nature know- 
ledge” or “rural economy”; such elementary observation 
and reasoning applied to common things, as will stimulate 
the child’s mind and yet serve as an introduction to 
agriculture or horticulture later. Mr. Murché was ready 
with two text-books very soon after the circular from the 
Board of Education in 1900, and now comes forward with 
two more for senior children, a reading book for school 
use and a parallel series of object lessons set out for the 
teacher’s benefit. 

The scope of the books is extensive enough—a little 
chemistry and botany, a few discourses on farming, then 
comes a considerable section on insect life, with chapters 
on fishes, reptiles, trees and ferns to the end. The get-up 
is excellent, nice type and plenty of pictures, so that any 
child will enjoy the varied course of the reader, and the 
teacher may get many excellent hints from the object 
lessons. But how fatally does the author miss the whole 
spirit of the work, which is to make the child see and 
think and find out things for himself. From beginning to 
end of the book the child is being told in dogmatic fashion 
scraps of information about natural objects of the most 
unequal degree of importance. The book is a typical 
compilation ; in each subject the man who knows will 
detect, if not mistakes, yet that want of proportion, that 
emphasis in the wrong place, which mark the writer at 
second hand. 

For example, on p. 63 the children are made to com- 
pare the flower of the Deadly Nightshade, A¢ropa, with 
the potato flower, to show them how a garden plant may 
have wild relations. In the first place, there is little 
superficial resemblance between the flowers, and A/ropa 
is a really rare and casual plant in England, whereas 
every hedgerow contains the “Woody Nightshade,” 
poisonous enough and with flowers that are unmistakably 
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the fellows: of the potato: flower. Again, we notice on 
P. 127 an account of the mole cricket, with a picture ; 

ow many collectors, not to speak of children, have ever 
found a mole cricket? And so the book goes on through 
the whole gamut of animated nature ; our feeling in the 
end is one well known to examiners, “I suppose I must 
allow some marks for this, but——” We have not yet 
found the text-book for countryschools, and we are afraid 
that Mr. Murché’s is just a sufficiently middling sub- 
stitute to block the way of the real article when 7 — 

A. D. H. 


Poultry Management on a Farm. By Walter Palmer, 
M.P. Pp. 94. (Westminster: Archibald Constable 
and Co., Ltd., 1902.) Price 1s. 

THE object of this work is to show that poultry in con- 

siderable numbers can be kept on an ordinary farm with 

profit. Mr. .W. Palmer, M.P., on land of about 200 

acres, has established a poultry department. 350/. have 

een in buildings and the necessary appliances, 

a skilled manager with three assistants have been 

appointed, and the results of three years’ work are very 

fairly given in this well-printed and well-illustrated, but 
very cheap, volume. Whether the results are such as 
will induce many other agriculturists to go into the 
pursuit or not may be regarded as doubtful, but the 
volume is well worthy the attention of those who are 
interested in the matter. Poultry farms pure and simple 
have long been known to be visionary, those institutions 
at present going under that name not being utility 
poultry farms, but places for the rearing and sale of 
fancy stock at fancy prices. Mr. Palmer is an enthusiast 
in his subject, and it is needless to say that his work 
presents the results of his experiments in the most 
favourable light, but this is obviously done with a good 
motive and in an exceedingly truthful manner. Many 
practical farmers would, however, object to his figures, 

Nothing is charged for the annual depreciation and 

wear and tear of the plant. The annual value of the 

manure of the two thousand birds is estimated at 1oo/. 

Moreover, the author states that if the ninety thousand 

farms in England were all to keep poultry on the plan 

recommended by himself, the profit arising from this 

source would be no less than four and a half millions a 

year to the British farmer. These statements will be 

differently estimated by different readers. 


Lectures on the Lunar Theory. By John Couch Adams 
M.A., F.R.S. Edited by R. A. Sampson, M.A 
Pp. 88. (Cambridge University Press, 1900.) Price 


55. 

WE are glad to see that the famous lectures of Adams 
on the lunar theory have been published so as to ‘be 
readily accessible to all. They have been well edited 
and most lucidly presented tothe reader. Prof. Sampson 
naturally, however, did not feel at liberty to extend the 
subject-matter of the lectures, so that the work remains 
in a slighter form than Prof. Adams would, perhaps, him- 
self have cared to publish it. 

This being so, we are led to ask—What class of readers 
does this book specially cater for? We do not think the 
students, for the book cannot compete with Dr. E. W. 
Brown’s treatise, nor would it be of any great value to 
the calculator who should wish to develop afresh correct 
expressions for the moon’s coordinates, for the chief 
difficulties here consist in the correction of approximate 
solutions, a section to which only four pages (pp. 30-33) 
is devoted in the present work, and, moreover, the action 
of the planets is not considered. Perhaps, then, the 
class that will find this book most interesting are the 
astronomers, who from time to time want to refer to 
small portions of the theory and obtain numerical values 
for some of the quantities that occur. This was, perhaps, 
not the design of the work, but we can recommend it as 


serving this purpose thoroughly. 
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Lectures and. Essays by the late William Kingdon 
Clifford, F.R.S. Edited by Leslie Stephen and Sir 
Frederick Pollock. 2 vols. Pp. 410, 342. (London: 
Macmillan and Co., Ltd., 1901.) Price 1os. 


Ir is neither upon his popular lectures nor upon his 
crude essays in metaphysics that Clifford’s permanent 
reputation is based. But it is not surprising that they 
still find numerous readers; they are so free from 
pedantry, so engagingly frank, so evidently the work of a 
man who sought truth with a really passionate desire. 
We may smile at Clifford’s theory of “ brain-stuff,’ which 
is easily demolished by the very same kind of criticism 
which he himself applied to “The Unseen Universe” ; 
we may feel justly astonished that a mind so penetrating 
in many ways should believe that consciousness is a 
complex of elementary feelings, which can separately 
exist as things in themselves ; we may regret the occa- 
sional bitterness of his invectives, even while we re- 
member that they were inspired by a hatred of priestgaft 
and superstition. But with all this, when we turn again 
to these fresh and stimulating pages, and when we read 
once more Sir Frederick Pollock’s graceful and generous 
introduction, we can understand how Clifford charmed 
and impressed his contemporaries, and how keen was 
their sorrow at his premature death. It is, perhaps, not 
altogether fanciful to compare Clifford’s fate with that of 
Robert Louis Stevenson; in each case a reaction has 
followed the too partial praise of admiring friends, and 
this disparagement is again being corrected by a more 
dispassionate criticism. 


Teoria delle Funzioni Analitiche. By Giulio Vivanti. 
Pp. 432. (Milan: Ulrico Hoepli, 1901.) Price 3 lire. 


“A POCKET guide to the Theory of Functions,” may 
strike many pure mathematicians as being a rather 
startling innovation. But the rate at which mathematical 
knowledge is added to every year makes it increasingly 
difficult for a mathematician to acquire a thorough 
epee of more than a very limited range of study, 
and if the physicist, for example, has to derive his in- 
formation on the theory of functions from large treatises 
and scattered literature, “life is too short” and the work 
is;crowded out by other matters. 

The book is divided into three parts, the first con- 
taining the elements of the theory of groups, the second 
the general theory of analytical functions, while the third 
contains a sketch of certain recent developments of the 
theory of functions. Prof. Vivanti bases his treatment 
on Weierstrass’s methods. At the end is a list of 218 
books and papers dealing with the subject, all for the 
very small price of half-a-crown. 

It is much to be wished that a reaction may be set on 
foot in this country against the over-elaboration and 
specialisation of mathematical text-books by the pub- 
lication of a series of small handbooks similar to this 
little Italian treatise. The need for a change of this kind 
is well illustrated by a copy of the 1860 edition of 
Routh’s “ Rigid Dynamics,” which the present writer has 
just acquired. It bids-fair to be much more useful in 
teaching a certain class of student than the modern 
large two-volume editions. 


Graduated Exercises in Elementary Practical Physics. 
By C. J. Leaper. Pp. iii+ 264. (London: Biggs and 
Co., 1901.) Price 2s. 6d. 


THIs contains the usual elementary exercises in physics, 
and it is not obvious what special advantages it offers. 
Many of the diagrams are very bad, and the printing is 
poor. Examples are given for the students to follow ; 
thus we find the product in Boyle’s law carried to six 
significant figures, and the latent heat of fusion of ice to 
five figures. How often are we‘o cry out against this ? 
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LETTERS TO THE EDITOR. 


{Zhe Editor does not hold himself responsible for opinions ex. 
pressed by his correspondents. Neither can hé undertake 
to return, or to correspond with the writers of, rejected 
manuscripts intended for this or any other part of NATURE, 
No notice ts taken of anonymous communications.) 


The Education Bill, 


THE suggestion in your editorial memorandum last week on 

this subject is one for which there is a remarkable precedent in 
the history of educational controversy. That suggestion is to 
the effect that, having regard to the complexity of the subject, to 
the fact that the urgent need of our time is the organisation of 
secondary and higher instruction, while the condition of our 
primary instruction is, on the whole, satisfactory and but for 
the demands of the voluntary schools would not require any 
material c’ e at all, it would be well to divide. the Bill into 
two parts and to press forward during the present session the 
enactment, with due modifications, of that part which affects 
intermediate and scientific education, and so to leave the part 
relating to elementary education for fuller consideration another 
year. 
This course would be precisely similar to that adopted by Mr. 
W. E. Forster in 1869, the year before the Elementary Educa- 
tion Act. He had been a member of the Schools Inquiry 
Commission, which had recently issued a memorable and most 
comprehensive report, the work largely of the late Lord 
Lyttelton and the present Archbishop of Canterbury. As 
Vice-president of the Council, he introduced the Endowed Schools 
Bill, which was designed to deal with the whole problem of 
secondary as distinguished from elementary instruction. The 
Bill was divided into two parts, the former pape for 
the urgent need of the moment, the reform of the ancient 
and often obsolete and useless endowed foundations, and the 
latter constituting central and local authorities for the coordina- 
tion and improvement of all classes of secondary schools—private, 
proprietary and municipal—for the registration of teachers, 
for the provision of needful schools, and for the con- 
struction of a coherent system of secondary education for 
the whole country. But it happened then, as it is hap- 
pening now, that such a large and far-reaching proposal 
touched many interests and involved many difficulties, «and that 
it proved impossible to pass the whole Bill in one session. So 
Mr. Forster wisely abandoned the second part of the Bill, and 
resolutely secured the passing of the first. The Endowed 
Schools Act thus simplified and placed on the statute book is 
still in force, and has proved to be one of the most beneficent of 
modern Acts of Parliament. It created a special Commis- 
sion, with power to inquire into the history and resources of 
educational foundations, to revise and modernise their statutes 
and deeds of gift, to reform the governing bodies, and to 
secure the permanence and increased public usefulness of edu- 
cational endowments generally. Other attempts have been 
made in subsequent years to deal piecemeal with the larger 
projects of educational reform contemplated by the Govern- 
ment of 1869; but it remains on record that if an attempt had 
been made to enforce the enactment of the whole measure, 
the Endowed Schools Act, which has proved of such signal 
public service, would never have been , 

Without renewing any discussion as to the merits or demerits 
of the new Bill, it may interest your readers to be reminded of 
the precedent thus set more than thirty years ago. If that pre- 
cedent were followed in the present case, it would at least give 
an opportunity to the newly constituted local authorities to deal 
at once with technical and secon education, and thus to gain 
a new title to public confidence. e public would then be 
enabled to judge, after one or two years’ experience, of 
the expediency of entrusting to these bodies the larger and 
more difficult task which the present Bill proposes to hand over 
to them—the virtual reconstruction of the whole existing system 
of elementary education. J. G. Fitcn. 

Athenzum Club, April 22. 
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ti is afforded by the invaluable work which 
secondary education in the county of Surrey. : 

Until the County Council took the matter up, the educational 
destitution of western Surrey as regards secondary schools was 
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deplorable. There was no provision for either carrying on the 
education of the best boys at the primary schools, or for educat- 
ing the large class of sons of artisans and others for whom the 
primary schools were insufficient and such private-adventure 
schools as existed altogether inadequate. As a governor of the 
Richmond School I am able to speak with confidence of the 
remarkable success which has attended its establishment. 

As regards Surrey I do not see, therefore, that the Bill will 
put us in a much better position than we are at present. But 
the present crying need is that primary education should be 
dealt with on the same lines. It would, in my opinion, bea real 
disaster if the part of the Bill relating to it were to be dropped, 
as has been proposed in these pages. 

In the Borough of Richmond the arrangements for primary 
education can hardly be described as other than chaotic. I am 
by no means persuaded that the establishment of a School Board 
would make matters much better. We might gain something 
in one direction at the cost of losing all chance of coordinating 
our arrangements for primary with those for secondary instruc- 
tion. The one should dovetail into the other, which it is 
little likely to do if they are in different hands. I am wholly at 
a loss to see why an organisation which has solved one problem 
should not be able to solve both. 


Kew, April 21. W. T. THISELTON-DYER. 


The Dangers of Coral Reefs to Navigation. 


In consequence of a paper which I recently read before the 
Royal Geographical Society on ‘‘ The Formation of the Mal- 
dives,” I have received several letters from officers of the mer- 
cantile marine. These lead me to believe that the danger 
incurred by too closely approaching coral reefs and islands is not 
generally perceived. Further, I have myself seen large passenger 
steamers coasting round the south of Minikoi Atoll within 
300 yards of its encircling reef. Indeed, one large liner was so 
close in that the look-out man at the mast head could not have 
failed to see the bottom. The practice of approaching so near 
where unnecessary—to enable passengers to get a good view of 
the land and reef—is one attended with considerable danger and 
greatly to be deplored. 

It is generally known that most reefs on their seaward faces 
slope gradually from their edges to 25-50 fathoms, and. then 
more steeply to 100-200 fathoms. The breadth of this inner 
slope or reef-platform varies in the Maldives and Laccadives 
from half-a-cable to half-a-mile. Its surface, especially down 
to 20 fathoms, is extremely uneven, great buttresses and masses 
of rock arising to within a few fathoms of the surface. Such 
rocks are very generally covered with green corals or dark- 
coloured, calcareous &lgz, so that except in absolutely calm 
weather they may not readily be perceived. Further, isolated 
coral heads—separate coral colonies—may grow up on any rocks 
within about 20 fathoms of depth almost to the surface. I have 
in Maldivan lagoons been twice stranded on such heads, arising 
respectively from 8 and 14 fathoms. At the seaward ends of 
passages into atolls of the same group, where the conditions are 
not very dissimilar to those outside atolls, similar heads not in- 
frequently grow from 15 fathoms or even deeper to within 2 or 
3 fathoms of the surface. The tops of these are often only a 
few yards across, so small indeed that they may be easily missed 
in any survey, however careful. 

It is apparent then that dangerous rocks may arise on any 
part of the reef-platform. The outer steep slope is often so 

recipitous that the edge of this platform is only separated by a 
ew yards from the 100-fathom ijine. The latter is usually very 
carefully charted, but for safety liners and deep-draught steamers 
should pass well to seaward of it. J. STANLEY GARDINER. 

Gonville and Caius College, Cambridge, April 20. 


Rearrangement of Euclid Book I. 


I HAVE always taken it for granted that the chie/, if not the 
only, objection to Euclid’s Elements as forming an introductory 
course in geometry is that a very large proportion of beginners 
are unable to work riders for themselves, and consequently they 
are reduced to the necessity of merely reading up the proposi- 
tions in such a way as to be able to reproduce them more or less 
mechanically in the examination room. 

This difficulty does not exist in algebra because, taking simple 
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as an instance, it is easy by varying the numerical co- 
efficients to furnish the beginner with an unlimited variety of 
numerical examples which, being all solved by the same 
method, do not present such difficulties as Euclid “ riders,” 
each of which is practically a separate problem or theorem re- 
quiring a different method of solution. 

The wide gap between the reproduction of bookwork and the 
devising of methods of solving riders presents a serious obstacle 
to the progress of beginners. What I at present fail to see is 
how the gap would be bridged over either by a rearrangement 
of the propositions in Book I. or by any of the substitutes for 
Euclid which have been suggested of recent years, and I much 
hope that this letter may be the means of eliciting fuller informa- 
tion on the direct connection between the present unsatisfactory 
state of affairs and the proposed remedies. G. H, BRYAN. 

Bangor. 


The Morphology of the Pleuronectida. 


ABSENCE from Liverpool has pent me replying to Mr. 
}. T. Cunningham’s criticisms of the work on the anatomy of 
the Plaice recently published by Mr. Johnstone and myself. 
The passage which Mr. Cunningham chiefly objects to is as 
follows :—‘‘ Lf [the dorsal fin] occupies the mid-dorsal line of 
the head, then it is obvious that the left eye must have actually 
passed through the substance of the head to reach the ocular 
side. This supposition, absurd as it may seem to us now, was 
in fact believed by such an observer as Steenstrup.” In ‘‘cor- 
recting” this e Mr. Cunningham says :—‘‘ The truth of 
the matter is that Steenstrup did not believe any supposition, 
absurd or otherwise, on the subject, but stated from actual 
observation that in certain larval Pleuronectide the eye of one 
side passed through the tissues of the head and emerged on the 
other side. The form in question was long known as Plagusia, 
and is now known to be the larva of Rhomboidichthys. The 
truth of Steenstrup’s observations was fully confirmed by 
Alexander Agassiz at Newport, R.I.” 

Now on referring to Steenstrup’s memoir again I find that it 
is Mr. Cunningham himself who has misunderstood that author. 
For whilst Steenstrup certainly observed an apparent 
of the eye through the head, he also supposed that the. eye 

actually through the tissues of the head itself, as apart 
rom those of the dorsal fin, which cannot, of course, be con- 
sidered a part of the head. This is the theoretical deduction 
that I characterised as absurd, since it is needless to say that 
neither Steenstrup nor Agassiz ever witnessed so impossible a 
phenomenon. Indeed, both Agassiz and Ehrenbaum state, 
quite correctly, that the migrating eye lies between the base of 
the dorsal fin and the roof of the head, and therefore only 
‘apparently passes through the head” (Agassiz). 

The significance of the asymmetry of ‘‘ Plagusia” has been 
made quite clear by the short but important paper recently 
published by Nishikawa. This paper renders almost certain 
the deduction which I think most morphologists would have 
drawn from Agassiz’s work, viz., that the metamorphosis of 
Plagusia is in all essential respects similar to that of the Plaice. 
The fact that here the dorsal fin grows forwards defore meta- 
morphosis sets in has not affected the fundamental character of 
the torsion, for the migratory eye is, of course, morphologically 
outside the head during the whole of its transit. Nishikawa 
says, and very truly :—‘*‘ In every case, the passage of the eye 
from one side to the other in flat fishes is morphologically along 
the dorsal surface of the head.” The statement, therefore, to 
which Mr. Cunningham takes exception is absolutely correct, 
and it seems that, living remote from scientific libraries and 
doubtless unable to consult the original, Mr. Cunningham’s 
memory has led him astray. wee 

Mr. Cunningham’s second point involves an academic issue 
that I must leave others to discuss. Prof. Mitsukuri once 
remarked to me, in connection with his having undertaken some 
systematic work, that he had temporarily abandoned the morpho- 
logical pursuit of similarities, in favour of the systematic search 
for differences. Thus, whilst many systematists, with their 
taxonomic details, would widely separate the Pleuronectidz from 
the Gadidz (although Jordan and Evermann, whom we followed, 
do not), most morphologists, taking a much broader if less pre- 
cise view of the question, would say that a Plaice was simply an 
asymmetrical cod-fish. And both may be right judged by their 
own standards. - , F. J. Core. 

University College, Liverpool, April 14. 
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Swarm of Velella. 


THE brief note from Alassio by Mr. Isaac Thompson on the 
extent and density of a swarm of Velella off that coast this 
month recalls to my mind seeing a similar scene on each 
of two occasions when staying at that place in April. On each 
occasion of the swarm there was, as I well remember, a strong 
wind from the east ; on each the shore became so thickly strewn 
with the organisms as to become unpleasantly odorous from 
their decay. H. S. SHERRINGTON. 

Felixstowe, April 19. 


REFERRING to your correspondent’s letter on the swarms of 
this little marine animal that strewed the shores of the Riviera 
di Ponente early in April, I was at Alassio and remarked that 
the wind had been easterly for some days before the advent of 
theswarm. Alassio is situated on a sandy bay facing the east ; 
on the western side of the bay, two miles away, lies a fishing 
village called Laiguelia; here the Velella were in far greater 
numbers, thickly piled on the shore, thinning off gradually 
towards Alassio, while beyond Alassio, at the extreme eastern 
end of the bay, the Velella were comparatively thinly scattered 
on the sand. The clear horny oval disc over the little colony 
of polypes, with its diagonally-set, triangular sail, places Velella 
at the mercy of the winds; a shoreward wind blowing for 
several days must end in the wreck of the little ‘* Barca di San 
Giovanni” (boat of St. John), as the Alassian fishermen call 
it. I am told it is usually in early June that the swarms are 
swept ashore, and then in immense numbers—far more than 
strewed the bay this April. The prevailing wind in summer at 
Alassio is easterly. Rose Haic THOMAS. 

Hotel Palais d’Orsay, Paris, April 21. 


Habits of the Gar-fish and Mackerel. 


BEYOND the fact that the bodies of other fish are occasionally 
pierced by them, no evidence seems to exist concerning the 
special function of narrow elongated jaws of the gar-fish (Be/one 
vulgaris, Fleming). These fish are usually captured in drift 
nets along with mackerel, and there appears to be some vague 
idea among fishermen that they either guard or guide the 
mackerel shoals. In the cases on record where a mackerel or 
other fish has been pierced by the gar-fish, the upper jaw of the 
latter has usually been found broken off and remaining in the 
wound. This fact is inconsistent with the supposition that the 
normal function of the elongated beak is to be used as a spear, 
and there is no evidence that the gar-fish feeds on the flesh of 
large fishes. 

Examination of the beak itself shows that the end of it is 
formed by the tip of the lower jaw, which is about half an inch 
longer than the upper. This tip is not hard and sharp, but soft 
and blunt ; the upper jaw is narrower, and ends in a harder and 
sharper point. Thus the lower jaw is by no means adapted for 
use as a piercing weapon. Recently I opened the stomach of 
one of these fish landed at Newlyn, and found in it the partly 
digested remains of a slender silvery fish, which at the time I 
could not identify. The next day I opened a number of mackerel 
and found in some of them copepods and amphipods, but in 
nearly all remains of fish food, and in one, two specimens of the 
smaller sandeel (Ammodytes tobianus) only slightly digested. I 
was then able to satisfy myself that the fish on which the Belone 
had been feeding was also the sandeel, and I was impressed 
with the similarity in the structure of the jaws between the 
Belone and its prey. It then occurred to me that the proper 
function of the beak of the Belone was td penetrate the sand in 
pursuit of sandeels. The latter fish burrow into sand by means 
of the gap lower jaw, and it is evident that the beak of 
the Belone is as well adapted for probing the sand, finding and 
seizing the sandeel, as is the beak of the woodcock for probing 
soft aa in search of worms and burrowing insects. The 
flexible tip of the fish’s beak is doubtless a sensitive tactile 
organ, while the narrow toothed upper jaw is eminently fitted for 
seizing and holding the slippery po pat prey. 

It seems very probable that special adaptation for the pursuit 
of sandeels in the sand explains, not only the peculiar beak of 
Belone, but also the elongation and structure of the whole body. 
Narrowing and elongation of the body are related in fishes and 
many other animals to creeping or burrowing habits. Probably, 
not merely the beak, but the greater part of the body of Belone 
also is thrust into the sand in pursuit of its prey, and this would 
explain why the dorsal and ventral'fins are placed far back, so 
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that the propelling apparatus remains in the water, and why the 
abdominal region is nearly cylindrical, with a somewhat flattened 
ventral surface, without dorsal or ventral ridges. 

The fact that the mackerel were also feeding on sandeels 
further suggests a special reason for the association between 
mackerel and gar-fish. It is true that many predaceous fish eat 
sandeels when they can get them, but the jaws of the mackerel 
are not specially fitted for dislodging sandeels from the sand. 
In the early part of the year mackerel feed largely on copepods 
and other pelagic animals, having long, close-set gill-rakers 
through which they can strain the sea-water, like clupeoid fishes, 
In summer and autumn mackerel feed chiefly on small fishes 
which swim near the surface, such as the young of sprats, 
herring, gadoids, &c. But it seems probable that mackerel ac- 
company the gar-fish in order to feed on the sandeels which leave 
the sand in their efforts to escape from their special enemy. 

I have not yet made any observations on the food or habits of 
the saury-pike (Scomberesox saurus), but it is probable that, as 
in the case of Belone, injury to pilchards or other fishes by the 
beak of this fish is rather accidental than intentional. Couch 
and Matthias Dunn believed that the saury-pike was the enemy 
of the pilchard, and that it attacked the latter. When a number 
of both kinds of fish were enclosed in a seine, many of the 
pilchards had their eyes or bodies pierced by the beaks of the 
saury-pikes, but the latter are very active and violent in their 
movements, and if they were rushing about among a dense 
crowd of pilchards, the beaks ‘could scarcely fail to pierce the 
latter. J. T. CUNNINGHAM. 


Flinr Implements at Chelsea. 


WHILE planting in the garden of this house last Wednesday, 
I turned up a small flint implement, an inch and a half long 
and an inch wide in the widest part. It is so thin and trans- 
parent, that it is possible to read large print through it. This is 
the second I have found, the previous one being angular and 
pointed. A, B. MARSHALL. 
Belle Vue House, 92 Cheyne Walk, S.W., April 18. 


The Misuse of Coal. 


ProF. PERRY, in his manifesto in NATURE of March.20 (with 
which, subject to a reservation in respect of the following 
extract, I venture reapectfully to agree) says (p. 464) :— 

‘* For the heating of buildings Lord Kelvin pointed out long 
ago that the very law of thermodynamics which makes a heat- 
power engine inefficient makes it possible to obtain from one 
unit of energy the effect of 50 or 100 units by direct heating. . . 
Discover the energy engine and you multiply your power 
to heat buildings from coal, seventy and seven times.” 

May I ask if Prof. Perry adheres to the foregoing statement, 
and if so, ask him through you to kindly add some elucidation 
of it ? SUBSCRIBER. 

Derby, April 15. 


‘* SUBSCRIBER” may be referred to § 196 of my book on 
** Steam,” where I explain Lord Kelvin’s suggestion and give 
a numerical example. I assume no better utilisation of coal 
than one gets from a gas engine using Dowson gas and practical 
conditions, and yet here are the two answers for one pound of 

‘oal 


coal :— 

(1) By direct heating, all the heat of the coal being given to 
the air (it is unusual to give nearly so much), the air gets 
8300 units (Centigrade pound) of heat. 

(2) By using a gas engine and reversed heat engine, 37,620 
units of heat are given to the air. This is only four and a half 
times and not seventy-and-seven of which I somewhat 
rhetorically spoke. But with the perfect energy engine of the 
future we may get nearly six times what we get from the gas 
engine now. Also I considered an atmosphere at 10°C., the 
air to be heated to 20° C.»for the warming of a building. If the 
rise of temperature is only 5 degrees we get twice the benefit. 

It looks at first sight like a creation of energy, but this is not 
so. The reversed heat engine (some refrigerating machines 
work on this principle) receives work energy 1422 (specified in 
heat units) ; this work is converted into heat 1422, and the extra 
heat 36,198 is merely ¢ransferred from air at 10° C. to air at 
20° C 


What is eyes wt in the heat engine becomes advan- 
tageous in the reve: heat engine, whether it is used for heating 


or refrigerating. J. P. 
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A Correction. 


In my letter ve ‘‘ Birds attacking Butterflies and Moths,” in 
NaTURE for March 6 (p. 415), there occur the words, ‘‘ I con- 
clude, therefore, that they were last year’s birds, which knew 
and disliked D. 4imniace.”” There is some slip here, for what 
I meant to say was, ‘‘I conclude, therefore, that last year’s 
bird knew and disliked D. limniace.” This, it will be seen, 
agrees with the context ; I only used one Babbler last year, and 
offered D. imnzace to this only. F, FINN. 

Indian Museum, Calcutta, March 27. 


SOME SCIENTIFIC CENTRES. 
IV.—THE HEIDELBERG PHYSICAL LABORATORY. 


Most travelled Englishmen are doubtless acquainted 

with the ancient town of Heidelberg, so famous 
for the beauty of its situation and the grandeur of its 
ruined castle. But far fewer know the charms of the 
long and romantic valley of the Neckar, at the almost 
sensational exit of which, from the Odenwald into the level 
plain of the Upper Rhine, Heidelberg stands. So also it is 
true that while most educated people connect Heidelberg 
with the great names of Kirchhoff and Bunsen and their 
epoch-making discoveries in spectrum analysis, it is only 
the special students who know how large in extent and 
how important in result and example is the work which 
has steadily gone on for many years in the physical 
laboratory in the Friedrichsbau. 

Its small beginnings in the middle of the last century 
are marked by the name of Kirchhoff scratched on the 
window of what is now the private room of the senior 
assistant. From this window one may look out over 
the Rhine plain towards busy Mannheim, as Bunsen 
and Kirchhoff did one-night when a fire was raging there, 
and they were able by spectroscopic examination of the 
flames to ascertain that barium and strontium were 
present in the burning mass. But the same window also 
looks across the Neckar to the Heiligenberg, along the 
slopes of which runs the “ Philosophers’ Walk,” the chief 
of the many paths among the wooded hills around the 
town, which the two friends were wont to traverse in their 
daily “ constitutionals.” Bunsen is known to have said 
that it was during such walks that his best ideas came to 
him. One day the thought occurred, “If we could 
determine the nature of the substances burning at Mann- 
heim, why should we not do the same with regard to the 
sun? But people would say we must have gone mad to 
dream of such a thing.” All the world knows now what 
the result was, but it must have been a great moment 
when Kirchhoff could say, “ Bunsen, I Aave gone mad,” 
and Bunsen, grasping what it all meant, replied, “So 
have I, Kirchhoff !” 

Kirchhoff's four-prism spectroscope, together with 
other apparatus of his, is preserved in the collections of 
the Laboratory, and well deserves the almost reverential 
awe with which it was examined by a certain foreign 
professor, who protested that objects of such ‘historic 
interest should be kept in a fire-proof safe. 

Kirchhoff, who in his later years suffered much from 
ill health, left Heidelberg in 1875 on his appointment as 
professor of theoretical physics at Berlin, where, by the 
way, he had no official laboratory, and {carried on his 
experimental work (¢.g. the research on the conductivities 
of the metals for heat and electricity) in the laboratory 
of his friend von Hansemann. ‘His successor at Heidel- 
berg was his former pupil, Quincke, who has been 
professor there ever since, and is now the “ doyen” of 
German physicists, both by length of service—for though 
only sixty-seven he has been a professor for more than 
forty years—and by the amount and variety of his 
scientific work. It is true that this work has not been 
of the kind that gets into the newspapers, but the real 
students will certainly value it none the less on that 
account, and even the beginner in science has heard of 
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“ Quincke’s Interference Tube” and his standard 
measurements of capillary constants. English students 
may well take some special interest in Quincke, for his 
personal relations with English men of science (e.g. Lord 
Kelvin and Sir Henry Roscoe) have been particularly 
close ; he is never tired of dwelling with admiration on 
the achievements of Young, Faraday and-Kelvin—and 
in the case of Young in particular of vindicating his 
priority in respect of many of the ideas in light and 
sound often regarded as original to Fresnel and Helm- 
holtz—and nowhere have his own researches been more 
highly valued than in this country, as is shown by the lon 

list of Universities (Cambridge, Oxford, Glasgow) — 
learned societies (from the Royal Society downwards) 
which have conferred their honours upon him. 

Georg Hermann Quincke was born at Frankfort a. O. 
in 1834 of partly Huguenot extraction. One who has 
seen the diagrams, with circles worthy of Giotto, which 
he draws on the blackboard, or had experience of his 
apparently intuitive knowledge of the possibilities of the 
most various materials and mechanical processes, might 
well be inclined to regard this kind of power, so valuable 
to the physicist, as an inheritance from some skilful 
Huguenot ancestor. From 1852 onwards he studied at 
Berlin, and then for a time at Ké6nigsberg, attracted 
thither (with others, such as Kirchhoff and Clebsch) by 
the fact that F. E. Neumann was delivering the only 
course of lectures on mathematical physics then to be 
heard in Germany. Neumann’s mathematical and ex- 
perimental genius had considerable influence on Quincke, 
and it was here that the profound interest in molecular 
physics which has dominated his life-work was aroused 
In connection with the theory of capillarity. But 
Neumann allowed his pupils too little scope for-origin- 
ality, and Quincke removed to Heidelberg, where (in 
1854) Kirchhoff had just been appointed professor of 
physics. Under him Quincke carried out (in 1856) his 
first physical research, an investigation of the lines of 
flow of an electric current from one point to another of a 
metal plate. With a plate made of adjoining semicircles 
of copper and lead, Kirchhoff’s law of the refraction of 
currents was confirmed, viz. that the ‘amgents of the 
angles of incidence and refraction are in a constant ratio, 
though, curiously enough, this ratio was not found equal 
to that of the conductivities of the two metals, as the 
theory requires, but only about half as great. During 
this time—in which Matthiessen and Roscoe were among 
his fellow students—Quincke also worked much with 
Bunsen, especially in gas and mineral analysis, and, in- 
deed, his first published paper was on the red and grey 
gneiss of the Erzgebirg (1856). Doubtless the associa- 
tion with Bunsen did something to cultivate Quincke’s 
native faculty for the ingenious adaptation of the simplest 
materials, of which more hereafter. 

From Heidelberg Quincke returned to Berlin, ‘‘ promo- 
vierte” in 1858, became “ Privat docent” in 1859, in 1860 
was appointed professor at the Royal Prussian *‘ Gewerbe 
Akademie” and in 1865 ‘‘ ausserordentlicher ” professor 
at the University of Berlin, posts which he held till 1872. 
His courses of lectures included the only one in mathe- 
matical physics then given in Berlin. But as regards 
original work the young professor was much hampered 
by the fact that he had neither stores of apparatus nor 
even a decent library of scientific literature at his dis- 
posal. In both respects he was much aided by his friend 
Wilhelmy (of invert sugar fame), who possessed a good 
deal of apparatus brought from Paris, and by Mitscherlich. 
Before this Mitscherlich had introduced him to G. 
Wiedemann, and a beautifully kept juvenile note-book had 
led to his drawing the figures for some of Wiedemann’s 
publications. How well he was capable of such work 
will be clear to all who have seen his lithographed sheets 
of instructions for practical work in use in his present 
laboratory, with their admirable diagrams. 
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With Wilhelmy’s apparatus, and much which he con- 
structed for himself, often out of the simplest materials, 
he was able to exhibit many of the chief optical experi- 
ments which could at that time be seen nowhere else out 
of Paris, and to inspect which some of the leading men of 
science in Berlin, such as the mathematician Kronecker, 
were glad to visit him. To take but one instance of his 
ingenuity in devising efficient substitutes forthe com- 
plicated and expensive forms of apparatus generally used, 
we may mention his method of constructing a Fresnel’s 
double mirror. Two equal plates of black glass are 
fastened to a suitable wooden slab by means of 
four wax pellets, two under the corners of the 
adjacent edges, and one each under the centre of the 
opposite ends of the plates. If now a thin sheet of glass 
is laid over the whole and gently pressed down in the 
centre, the two glass plates become inclined to one 
another at slightly less than 180°, forming— exferto crede 
—a perfect Fresnel’s mirror. In this way the students 
in his present “Praktikum” construct this piece of 
apparatus for themselves as required. 

Quincke’s settlement in Berlin was signalised by his 
discovery of the “Strémungsstréme,” or electric cur- 
rents produced’ by the flow of liquids past solid walls, 
which is the inverse phenomenon to the “ elektrische 
Fortfiihrung,” or transport by an electric current of sus- 
pended particles through liquids in narrow channels. 
This he examined in an extensive research, leading to 
the conclusion that both phenomena were due to electri- 
fication by contact of the liquid with the solid wall or the 
suspended particles. The range of cases in which elec- 
trification is produced by contact of dissimilar substances 
was thus largely increased, and infer alia it was shown 
that a bubble of air in contact with water carries a 
negative charge, a result which accounts for the interest- 
ing discovery of Lenard that in the neighbourhood of 
Alpine waterfalls the air is invariably strongly negatively 
charged. 

To this same period belong two extensive series of 
researches in optics and capillarity respectively. The 
optical investigations, recorded in close upon a score of 
lengthy papers in Poggendorf’s Annalen, deal with the 
most difficult questions connected with the optical proper- 
ties of metals, the researches of Cauchy, Stokes and 
Jamin, and the behaviour of polarised and diffracted light 
im general. From among the results obtained we have 
only space to mention the discovery of “lamellar dif- 
fraction,” the proof that neither Jamin’s law of polarisa- 
tion by reflection nor Stokes’s theory of the polarisation 
of diffracted light is in accord with all the facts, the 
considerable addition to the theory of the diffraction 
grating, and the startling deduction from some of the 
work of the fact (long afterwards confirmed by Kundt 
and others) that the refractive index of silver and gold 
for sodium light is less than 1, a result which of course 
means that light travels faster through these metals than 
in air. It is an interesting fact that these researches 
were originally prompted by the hope of penetrating more 
deeply into the secrets of the molecular constitution of 
matter. Many of them were carried out by the help of 
thin metallic films deposited on glass. But these very 
films did not a little to show that capillary phenomena 
were likely to be more fruitful in this direction. One of 

the most elegant of modern researches is that in which 
(1869) he used a wedge-shaped film of silver deposited 
on glass to measure the range of molecular attraction, 
by determining the thickness of the silver film through 
which the capillary action of the glass on water in con- 
tact with the plate just vanished. The result was that 
the radius of the sphere of action of the molecules is about 
Bp about one-tenth of an average light-wave). 
his was the first effective attack on this profoundly in- 


1 Precht (Wied. Ann. Ixi.) believes hegas found a similar phenomenon in 
the case of Réntgen rays. 
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teresting problem; the method remains the least excep. 
tionable yet devised, and the result has been confirmed 
by the later researches of Sohncke (1890)! though 
Réntgen and others, by means of more questionable 
methods, have found a value many times smaller. 

It will be convenient to speak of the capillary researches 
in a general view presently, but mention must be made 
here of the well-known acoustic interference tube. The 
invention of this (1866) was due to a case communicated 
to him by a doctor, in which a patient, whose hearing 
was being tested by 'sounding a tuning-fork at the end 
of a rubber tube leading to his ear, was found to hear 
better when the tube was pinched. This was the first 
of several forms of acoustic interference apparatus de- 
vised by Quincke, which have been used ‘by his pupils 
for investigations on the velocity of sound under various 
conditions, recently, for instance, in air at high tempera- 
tures. From this research it appears that the ratio of the 
specific heats for air falls from 1°40 at o° C. to 1°34 at 
1000° C. 

In 1872 Quincke was appointed to the chair at Wiirz- 
burg, whence he was called in 1875 to fill Kirchhoff’s 
— at Heidelberg. His work there has been marked 

y a long series of electric and capillary researches, 
and by a great increase both in the efficiency of the 
laboratory and in the number of students. Among those 
who have studied under Quincke or worked in his 
laboratory may be mentioned Profs. Lenard (Kiel), 
Braun (Strassburg), W. Kénig (Frankfort), Max Wolf 
(Heidelberg), Precht (Hannover), and Willard Gibbs and 
Michelson of America. The work is still hampered by 
want of room and by the antiquated character of the 
building, which compares but poorly with the “ Palaste 
der Physik” recently erected at several of the German 
Universities. But men are more than buildings, and 
Quincke has shown astonishing ingenuity in utilising 
the space and means at command to accommodate the 
120 students who attend his “ Praktikum.” 

It is perhaps in association with the practical work of 
his laboratory that Quincke is seen at his best. He 
maintains a constant interest in the doings of his 
“ Praktikanten ” ; no student is too dull nor any experi- 
ment too simple to enlist his personal attention. His 
research students find him unfailing in advice and assist- 
ance of the most helpful kind. If he is on occasion 
“heftig,” it is only to become kinder and more helpful 
than ever. He gives his time ungrudgingly to his 
“Colloquium” and “Seminar.” In the latter (held in 
the summer Semester) he lectures at length on some 
classical research, the practical work in connection with 
which is then carried out by the students, and the theory 
reproduced and results recorded in full for his approval 
and criticism. The Colloquium (in the winter Semester) 
is a small society for the discussion of current physical 
research. Here one learns to admire alike the patient 
consideration he shows the “ Vortragender” (even if the 
latter happen to be a foreigner stumbling through his 
task in the most deplorable German), the independence 
and originality of his own outlook on current theories, 
and his extraordinarily wide acquaintance with both the 
older and the most recent literature of physics. 

His lectures deal with an unusually wide range of 
topics, and are illustrated, not merely by a large collection 
of diagrams mostly drawn, and where necessary coloured, 
by his own hand, but also by many experiments rarely 
exhibited elsewhere. To quote a few instances almost 
at random, it is not ‘often that one has the opportunity of 
seeing Cornu’s hyperbolas (formed by reflection of mono- 
chromatic light from the surface of a bent glass strip), or 


water spread out in a capillary film on the surface of 


mercury, or experimental proof of the fact that super- 


1 And by the investigation of R. Weber (1g0r) on oil films (referred to in 
Prof. "Ric er’s recent presidential pectin which was carried out in 
Quincke’s own laboratory. 
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saturated water vapour only condenses in presence of 
suitable nuclei, or the production of double refraction by 
electrostatic stress (Kerr effect) in liquids, or Faraday’s 
pretty experiments on the electrolytic action of the 
current from -a frictional machine, or the beautifully 
ingenious demonstration, by manometric measurement of 
the pressure of an air bubble between the plates of a 
condenser immersed in an insulating fluid, of the pressure 
perpendicular to the lines of force in the electric field and 
its relation to the difference of potential between the 
plates. This last experiment was originally devised by 
Quincke in connection with an important research on 
the dielectric constant (sp. ind. cap.) of liquids, which 
he measured in three different ways—the ordinary 
“capacity” method, the measurement of the attraction 
between the plates in air and in the liquid (¢.e. of the 
force parallel to the field), and, as just mentioned, of the 
pressure perpendicular thereto. The three methods 
yielded results which were, on the whole, in very satis- 
factory agreement 
with one another 
and with Clerk 
Maxwell’s_ theory, 
eg. for CS, 2°64, 
2°67, 2°74 (square 
of refractive index 
for D line 2°69). 

This was only 
one of a long se- 
ries (1880-1888) of 
electric and mag- 
netic researches. 
These dealt, zzfer 
alia, with the alter- 
ation in elasticity, 
volume and refrac- 
tive power pro- 
duced by electrifi- 
cation (“electric 
expansion” and 
electrostatic double 
refraction, with the 
suggestion that the 
latter may be ex- 
plained by the 
former). Deserv- 
ing of especial 
mention the 
discovery of the 
changes in level 
of magnetic (and 
diamagnetic) __li- 

uids contained in 
the capillary limb 
of a U-tube placed 
in the magnetic 


field. These changes are due to the difference of | 


the “magnetic pressures” perpendicular to the lines 
of force in the liquid and the surrounding gas (compare 
the electric case above); they are proportional to the 
susceptibility of the liquid and the square of the field 
strength, and if the latter be independently determined, 
the susceptibility is deduced. By varying the gas in 
contact with the liquid, the susceptibility of gases may be 
measured. A method similar in principle is applicable 
to solids in the form of wires or electrolytic deposits on 
suitable rods. When once the susceptibility of suitable 
liquids (ferric and manganese chlorides are among the 
best) has been determined, the method can be used with 
ite advantage to measure the strength of magnetic 
elds. 

All this opened a wide field of research, but space 
forbids us to dwell on the interesting developments 
respecting “ atomic magnetism” and other points. 
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Quincke is probably most widely known by his re- 
searches in capillarity, which have been of the most 
extensive and laborious kind. For the fundamental 
liquids, as we may call them, z.e. water and mercury, he 
has made great use of the methods of flat drops, and of 
air bubbles in the liquid, and therewith found values of 
the surface tension somewhat higher than those obtained 
by himself and others in other ways, in particular (for 
water) by the well-known capillary-tube method. He 
regards these higher values as the more probable, and 
concludes that the angle of contact of water and glass is 
not zero, as usually assumed, and therefore the water 
does not rise so high in capillary tubes as it would if the 
angle actually vanished. He has confirmed this by 
devising methods for measuring this angle of contact 
both on flat surfaces and in capillary tubes, and thus 
shown that for water and glass the angle may be 20° or 


| so. He has also proved how sensitive the angle is to 
| slight and often imperceptible changes in the condition 


of the surface. For water on cleavage surfaces of mica, 
for instance, it varies from o° to 30° or more, according 
as the surface is quite fresh or has been exposed for shorter 
or longer periods to the air. By this principle of the 
variation of the angle of contact, and consequently of the 
size and appearance of small drops of liquid (water, 
mercury) deposited on a surface different parts of which 
are in imperceptibly different conditions, he has explained 
the formation of the curious “ breath figures” and of 
Daguerreotype photographs. Daguerre discovered these 
through the accident of having left some of his silver 
iodide plates, which he had until then been unable to make 
permanent, in a cupboard where some mercury had been 
spilt. The vapour deposited itself in different-sized 
droplets on the different parts.of the plate and gave a 
picture which could be made permanent. 

The very extensive series of researches Quincke has 
made on salt solutions lead to the general result that the 
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surface tension of such solutions increases with greater 
concentration by a term proportional to the number of 
equivalent weights of salt in the solution. For fused 
solid substances he has measured the surface tension by 
the methods depending on the weight of falling drops, 
and on the size and form of drops formed on a flat surface. 
Employing, then, a quantity a? which he calls the 
“ specific cohesion” of the substance (defined by a?=2 
[surface tension]/ density), he found the remarkable result 
that (“to a degree of approximation closer than that 
which holds good for Dulong and Petit’s law of atomic 
heats”) all pure substances fall into one or other of six 
classes the specific cohesions of which are in the ratio of $ 
(e.g. phosphorus, sulphur, bromides, iodides): 1 (e.g. 
Hg, Pb, chlorides, nitrates, sugars): 2 (e.g. water, Ag, 
carbonates, sulphates): 3 (e.g. Zn, Fe): 4 (K): 7 (Na). 
It may be noted that a* measures the capillary attrac- 
tion of a fluid sphere of unit radius on unit mass at its 
surface. That this quantity for various fluids is propor- 
tional to 1, 2, 3 . is in remarkable contrast to the 
fact that gravitational attraction is independent of the 
nature of the substances involved. - 

One of Quincke’s most interesting and characteristic 
researches relates to the motions produced in drops 
clothed with oil films when an alkali is brought into 
contact with the oil, forming soap, which locally disturbs 
the existing surface tensions and causes a movement of 
the drop. Quincke sees in this the explanation of the 
movements of protoplasm. To quote his own words, 
“Ich glaube gezeigt zu haben, dass der Zellinhalt (das 
Protoplasma und der Zellsaft) jeder Pflanzenzellevon einer 
diinnen Oelhaut bekleidet ist: dass diinne Oellamellen 
mit festem und fliissigem Eiweiss die Plasmamasse 
durchziehen, und dass durch Einwirkung des alkalischen 
Eiweiss auf das oelsdurehaltige Oel periodisch ‘ Eiweiss- 
seife’ entsteht, aufgelést und an der Grenze von Oel und 
umgebender Fliissigkeit ausgebreitet wird. Diese period- 
ische Ausbreitung der wassrigen Lésung von Eiweiss- 
seife gab dann die physikalische Erklirung der im Innern 
der Pflanzenzelle beobachteten Bewegungserschein- 
ungen.” Quincke’s most recent researches relate chiefly 
to his favourite problems of molecular physics, but:are, 
for the most part, still unpublished. 

Reference has already been made to the Heidelberg 
“Praktikum,” or course of practical physics, for which 
Quincke has devised many ingenious forms of simple 
and cheap apparatus, which are yet capable of giving 
surprisingly good quantitative results. Here one may 
see an optical bench which, though chiefly made of a 
half-metre scale and some cork, sealing wax and glass 
strips, yet enables the student to make all the usual 
measurements with mirrors and lenses, without dark 
room, and with an accuracy equal to that obtainable with 
apparatus many times larger and more expensive. Again, 
Quincke has invented a form of reflecting galvanometer! 
which costs some fifty shillings in all, but is sufficient for 
all ordinary electric measurements, not merely for 
learners, but also for research students. Want of space 
forbids us to tell of the almost innumerable devices for 
solving just those problems which confront so many of 
our science teachers in England at this moment which 
the Heidelberg laboratory contains. A word may be 
spared for two seeming trifles which are astonishingly 
useful. One is the lidless box used as a seat, giving 
three different heights, according as it is placed on its 
short, long or open side. A few of these-can be combined 
with a screw clamp or two in endless ways to serve as 
supports for apparatus, &c. The other is a form of 
trestle * (with the two slant legs at one end replaced by 
‘one vertical one), which is very convenient as a support 
for pendulums and other such apparatus. 

_ 1 This, together with incke's i Microscope,” 
is visible on the table behind the Professor's right arm in the photograph 


ceproduced herewith. 
Visible on the right of the photograph. 
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It is much to be hoped that Prof. Quincke may see 
his way to publish his laboratory notes in book form, and 
if he would accompany such a book with directions for 
carrying out what a witty Heidelberg student described 
as “ Quincke’s cork-wax-pfennig system,” he would be 
conferring a boon on many students and more teachers. 
But we fear it is hardly likely that the claims on his 
time as teacher and investigator will allow opportunity 
for this to be done. 


EMILIEN JEAN RENOU. 


M RENOU was born at Vendéme, March 8, 1815, 
* and, naturally, went to the Lycée there. He 
entered the Ecole Polytechnique in 1835 and later the 
Ecole des Mines, where he studied under Elie de Beau- 
mont. He subsequently visited German universities for 
two years, especially the lectures of Gauss at Gottingen. 

From 1839-42 he was attached to the Scientific Commis- 
sion of Algeria and published a “ Description Géologique 
de l’Algérie.” In 1846 he was directed to collect all the 
information as to Morocco whichihe could find, and the 
result was a valuable work, “ Description de ’Empire du 
Maroc.” He made a second visit to Algeria, at his own 
expense, to verify previous geographical determinations. 

In 1850 he resolved to devote himself almost exclusively 
to meteorology, and he was one of the founding members 
of the Société Météorologique in 1853. Hehas published 
numerous papers in its Ammuaires. He acted as its secre- 
tary for eleven years, not consecutive, and no less than 
four times was elected to fill the office of president. 

In 1868 he was one of the members of a committee, 
under the presidency of Charles Ste. Claire Deville, for 
the organisation of the observatory of Montsouris, 
After the events of 1870-72, this establishment was 
placed under M. Marié Davy, and M. Renou had to 
leave. 

In 1872 he was officially appointed director of a 
laboratory for meteorological research, an office which he 
held until his death. This establishment was first located 
at Choisy le Roi, but in a few months it was moved to 
Parc St. Maur, to a locality rented by-M. Renau.:;On the 
official establishment of the: Bureau Central de Météor- 
ologie, M. Renou’s: station was selected as the central 
station for the climate of Paris, and the instruments were 
moved to a plot of ground which was assigned to the 
Bureau, and where they nowremain. M. Renou has con- 
tributed to the Aznales of the Bureau three important 
papers on the climate of Paris. 

M. Renou deservedly received many honours, the 
principal being Legion of Honour, Chevalier (1847), 
Officier (1884), Officier de Académie (1873),8and Officier 
de l’Instruction Publique (1891). 

He died on April 6 at Parc St. Maur at the age of 
eighty-seven ; and he has bequeathed his large library 
to the public library of his native place, a ‘ 

R. H. S. 


NOTES. 


THE first of the two annual soirees of the Royal Society will 
be held on May 14. This is the soiree to which gentlemen only 
are invited. 


THE meeting of the Paris Academy of Sciences on April 14 
was adjourned as a'sign of respect for the late Prof. A. Cornu, 
whose untimely death was announced by the president in the 
following words :—“ The Academy of Sciences has suffered a 
great loss. Prof. Cornu died on Friday, carried away rapidly by 2 
disease which no one could foresee would terminate so sorrow- 
fully. Our colleague was relatively young; he entered the 
Ecole Polytechnique in 1860 and was nominated a mem- 
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ber of our Academy in 1878, at thirty-seven years of age. 
Esteemed as a professor at the Ecole Polytechnique, and con- 
tributing to the Bureau des Longitudes every year notices 
written in perfect language, he died while in active scientific 
work, leaving saddened parents and friends behind him, and 
universal regret in the scientific world.” 


Lorp KELVIN has met with an enthusiastic reception in New 
York, and the signs of profound regard which have been shown 
to him are expressions of a feeling shared by the whole civilised 
world. On Saturday he attended the ceremony of the instal- 
lation of Prof. N. B. Butler, the new president of Columbia 
University, and when he appeared in the procession a student 
cried, ‘‘ Hats off to Kelvin,” and all the students, men and 
women, lifted their college caps. In an article upon Lord 
Kelvin’s career, the New York Sun says :—‘‘ There are few 
instruments used on land or sea that do not owe something or 
everything to Lord Kelvin’s active brain. His presence does 
honour to the United States ‘of America. We welcome him 
heartily.” The Zrdbune says:—‘‘It is natural that many 
Americans, especially those engaged in scientific pursuits, should 
eovet an opportunity of paying their respects to our distinguished 
visitor.” Similar sentiments appear in other journals, all testi- 
fying to Lord Kelvin’s greatness of mind and character. A 
booklet by Mr. John Munro, just published by Mr. H. J. 
Drane in a series of ‘‘ Bijou Biographies” (No. ix.), contains 
many interesting anecdotes and incidents connected with Lord 
Kelvin’s remarkable career, and is well worth reading by those 
unfamiliar with his life and work. 


On Monday a brilliant reception in honour of Lord Kelvin 
was given at the Columbia University by the American Institute 
of Electrical Engineers, the National Academy of Sciences, and 
other leading scientific associations. Mr. Elihu Thomson, 
president of the Houston-Thomson Electrical Company, Prof. 
F. B. Crocker, Prof. Butler, president of the Columbia 
University, and Prof. R. S. Woodward all delivered addresses 
in honour of the achievements of Lord Kelvin. The New York 
correspondent of the 7%mes reports that when Lord Kelvin rose 
to reply the whole audience rose and cheered him enthusiasti- 
cally for several minutes. He thanked the speakers for their 
kindly reference to himself in connection with the laying of the 
Atlantic cable, ‘‘ but,” he added, ‘*‘ Americans must never 
forget, as the world will never forget, the name of that great 
American, Cyrus Field. Science has advanced gfeatly during 
the years along all lines, One of its greatest achieve- 
ments has been made by Signor Marconi with wireless 
telegraphy. It is a great achievement to have sent a 
message inland from several hundred miles out at sea 
in this way, and it indicates that the time will come 
when messages will be sped right over the ocean without the 
use of any intervening wire. But still, submarine telegraphy 
will continue to serve us well, even with wireless telegraphy 
established as a commercial success.” Lord Kelvin then pro- 
ceeded to review modern scientific events, and paid a high 
tribute to the work done by Mr. Edison in the field of electric 
lighting. Mr. Edison, who was amongst those present, rose 
and bowed his acknowledgments to Lord Kelvin, the audience 
cheering him heartily. Lord Kelvin concluded his speech with 
a reference to the invention which made possible the trans- 
mission of power at a high voltage, and the ‘‘ harnessing of 
Niagara Falls.” He predicted that a power plant would be 
established at Niagara that would transmit 40,000 volts a 
distarice of 300 miles. When Lord Kelvin resumed his seat 
the applause was prolonged for several minutes. After that 
hundreds of the distinguished audience filed past and shook 
hands with Lord and Lady Kelvin. 
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AT the Royal Institution on Thursday, May 1, Dr. A. Smith 
Woodward will deliver the first of three lectures on ‘‘ Recent 
Geological Discoveries.” The Friday evening discourse on 
May 2 will be delivered by Mr. A, E. Tutton, on ‘‘ Experi- 
mental Researches on the Constitution of Crystals”; and on 
May ¢ by Prof. J. Norman Collie, his subject being ‘‘ Explora- 
tion and Climbing in the Canadian Rocky Mountains.” 


Tue Easter vacation party at the Port Erin Biological 
Station has suffered by the absence abroad of Prof. Herdman 
and Mr. I. C. Thompson, so that it was not possible to arrange 
any steam dredging expeditions. Nevertheless, much good 
work has been done on the shore and with the tow-net, and 
several workers have spent a profitable vacation at the station. 
These include Dr. Darbishire, Miss Pratt and Miss Drey from 
Owens College, Messrs. Pearson and Tattersall from University 
College, Liverpool, and Mr. Laurie from Oxford. Mr. Cole 
was to have conducted a vacation class, but was unable to cross 
owing to a family bereavement. The new and greatly improved 
station is progressing rapidly and will be opened in the summer. 


THE Decimal Association has just published a pamphlet 
containing strong expressions of opinion received from many 
Members of Parliament in favour of the compulsory adoption of 
the metric system’ of weights and measures in Great Britain. 
The chief reasons why a change from our present cumbrous 
system to a decimal system is desirable is that it would facilitate 
commerce, simplify calculation, save time in school and business, 
and bring us into closer touch with other civilised nations. 
Unless the system is made compulsory, there is little hope that 
it will be taught and used by the British people. The spirit 
which tolerates the present system of reckoning, and is in- 
different to the advantages of the decimal system, is the same as 
that which regards scientific developments of industries abroad 
with unconcern. 


THE text of the draft scheme of organised research on cancer, 
adopted by,the Royal College of Physicians on March 24 and 
approved by the Royal College of Surgeons on April 10, 
has now been published. The scheme states that in order 
to promote investigations into all matters connected with, or 
bearing on, the causes, prevention and treatment of cancer 
and malignant disease, steps are to be taken, (I) to pro- 
vide, extend, equip and maintain laboratories to be devoted 
exclusively to cancer research ; (2) to encourage researches on 
the subject of cancer within the United Kingdom or in the 
British dominions beyond the seas; (3) to assist in the develop- 
ment of cancer-research departments in various hospitals and 
institutions approved by the executive committee; (4) and 
generally to provide means for systematic investigation in 
various other directions into the causes, prevention and treat- 
ment of capcer. Should the object of the fund be attained by 
the discovery of the cause and nature of cancer, and of an effec- 
tive method of treatment, the Royal Colleges, with the consent 
of the trustees, are to be empowered to utilise the fund either 
(a) for equipping with the necessities for such treatment such 
hospitals as they may select, or (4) for forwarding research into 


other diseases. The fund is to be administered bya presi- © 


dent, vice-presidents, trustees, honorary treasurer, general com- 
mittee, and executive committee consisting of twelve members, 
one to be nominated by the Royal Society. 


WE have received a reprint of the important paper by Col. 
G. E. Church, published in the March number of the Geograph- 
ical Journal, on “‘ Interoceanic Communication on the Western 
Continent.” The paper first discusses possibilities of trans- 
continental railways in South America, but the main subject 
dealt with is the geographical conditions affecting the different 
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canal schemes in Central America.. ‘The probable ‘traffic of a 
canal, when constructed, is'analysed, and its chance i in competi- 
tion with North American railways estimated. | 


Tue first place in the April number of the Geographica] 
Journal is given to a series of three, papers on the voyage 
southward of the Discovery, by Dr. H.,R. Mill, Mr. George 
Murray, and Sir Clements Markham. Dr. Mill describes the 
equipment and routine’ work: on board in meteorology and 
oceanography, and gives an account of his week’s voyage to 
Madeira. Mr. Murray’s paper continues the voyage from 
Madeira to the Cape, but it is chiefly occupied with an 
interesting account of a landing expedition on South Trinidad, 
an oceanic islet the name of which is familiar to readers of the 
**Cruise of the Fadon.”' Sir Clements Markham describes, 
from reports which have been sent home, the experiences of the 
Discovery from the time of leaving Cape Town until her final 
departure from Lyttelton. for the Antarctic. During the east- 
ward voyage, the Déscovery met with exceptionally heavy weather 
and acquitted herself well, showing that so far as sea-going 
qualities are concerned her design leaves nothing to be 
desired, while the constructional defects developed, and partly 


| persons were injured ; 


| coast to Massachusetts. 


of these 327 were in houses, 243 in the 
open and 29 under trees. During the eleven years 1890-1900, 
the average number of persons killed yearly was 377. The 
greatest mortality by lightning, considering both unit area and 
density of population, is in the Ohio Valley and the Middle 
Atlantic States ; but if density of population only be considered, 
it is in the Upper Missouri Valley and middle Rocky Mountain 
region. ‘ The ‘great majority of storms occur in the summer 
season, but winter thunderstorms are not infrequent in the Gulf 
States and occasionally extend eastward along the Atlantic 
The Bulletin has been ‘prepared by 
Prof. A. J. Henry, and contains some useful rules to be observed 


| during thunderstorms and on the treatment of persons struck by 


lightning, even though they may be apparently dead. 


_ Messrs. A. GALLENKAMP AND.Co,, the London agents of 
a well-known firm of opticians of Ziirich, have lately introduced 
to our notice two very handy and effective little instruments for 
obtaining the dew-point and humidity of the atmosphere with- 
out the necessity of calculating the different hygrometric values 
by means of the usual tables. One of the instruments, 
Lambrecht’s polymeter, so-called from its showing several con- 

ditions, is a combination of the thermo- 


The Discovery. 


made good in dock at Lyttelton, are not such as to cause 
apprehension of any kind. The chief features of the 


the double object of observing the change of magnetic force 
along the agonic line, and of giving the ship and her crew a 
first taste of the ice—and a visit to Macquarie Island, where 
valuable collections were made. In conclusion, Sir Clements 
Markham describes the arrangements in progress for sending 
out a relief ship next June. A Norwegian whaler, the Morning, 
of Tonsberg, has already been purchased, but more funds are 
urgently needed for her proper equipment and dispatch. The 
photograph we reproduce from the Journal shows the Discovery’s 
departure from Lyttelton. 


THE United States Weather Bureau has published a discus- 
sion of the oss of life in the United States by lightning (Budletin 
No, 30). The inquiry was begun in 1890, and has therefore 
extended over eleven years. The number of persons killed 
during 1900 was 713; of this number 291 were killed in the 
open, 158 in houses and 57 under frees. In the same year, 973 
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meter and hair-hygrometer, each provided 
with two scales, showing temperature in 
Fahrenheit degrees, elastic force of vapour 
=| in millimetres (or weight of vapour in 
grammes), the relative humidity and 
= | ‘‘number of. degree,” or the difference 
+} between the dew-point and the tempera- 
| ture of the air. For showing the tem- 
perature of the dew-point independently 
(if desired) a neat little instrument is 
used, consisting of a drum, to which a 
thermometer and polished disc are at- 
tached ; a small quantity of ether is intro- 
duced into the drum .and brought into 
contact with the bulb of the thermometer 
by forcing air.into the drum by a very 
. simple contrivance; as soon’as the de- 
position appears on the disc, the :tempera- 
ture of the dew-point is indicated by the 
thermometer. The chief feature of these 
instruments is their portability and the 
facility with which they can. be used. 
Both instruments will be found valuable in 
connection with questions of health and in 
certain industries which are affected by 


_ moisture; also for the prediction of weather, so far as it 
, depends on the same cause. For the latter purpose a series 
voyage were an excursion to lat. 63° S. in long. 140° E.—with 


of rules has been compiled by Dr. A. Troska. 


Ir was remarked by Laplace that when a liquid is free to rise 
in a capillary tube there may be several positions of equilibrium 
if the section is not uniform, and, moreover, that from general 
dynamical grounds positions of stable and unstable equilibrium 
follow each other alternately. A fuller investigation of this 
problem is now given by Signor G. Morera in a note contributed 
to the Atti dei Lincez, xi. 6. The author obtains, from mathe 
matical considerations, a curve the intersections of which with the 
meridian section of the tube determine the positions of equili- 
brium, If in ascending the curve passes from the outside to the 
inside of the tube, the corresponding position of equilibrium is 
stable ; if the contrary is the case, the position is unstable. Of 
course an exceptional case of what is sometimes called ‘‘ stable- 
unstable” equilibrium occurs when Signor Morera’s curve 
touches the meridian section of the tube. In the investigation 
it is assumed that the interior surface of the tube is a figure 
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in the of revolution about a vertical axis. The interest.of the paper | are very promising. The filament, which is run in a vacuum, is 
1900, centres round the determination of the curve from which the | composed of carbide of titanium, and is formed by baking in 
The positions of equilibrium are found, the arc a carbon filament which has been impregnated with an 
and : organic compound of titanium. An energy consumption of 2°5 
iddle THE properties of focal lines have always presented a certain | watts per candle is claimed for a 200-volt lamp, which rises 
ered, difficulty to the student of geometrical optics. In 1844, Sturm | after ro00 hours’ run to 3°35 watts per candle, the candle power 
atain enunciated the theorem that all the rays constituting a small | falling in the same time from 16 to 13.,, This is a very much 
nmer pencil emanating from a luminous point will, after any number | better result than can be obtained from a carbon lamp, and puts 
Gulf of refractions, pass through two focal lines which are at right- | the Crawford-Voelker lamp almost on a level with the Nernst 
antic angles to each other and to the middle ray of the pencil. Now | lamp. If the simplicity of the lamp, which requires no pre- 
d by if the refracting surfaces are surfaces of revolution on a common | heating, is taken into account, it will be seen that, for small 
rved axis on which the luminous point is situated, the rays after any | units at any rate, it is likely to prove superior to Nernst’s inven- 
k by number of refractions will all intersect this axis, although it is | tion, In the interests of the electric light user it is to be hoped 

not at right angles to the middle ray. On the contrary, if | that the lamp will soon emerge from the laboratory: stage of 
- — be placed oe eo middle “7 at the point | development. 

where it meets: the axis of revolution, it is easy to see experi- ; : , Date 
uced mentally that the section of the pencil by this screen is approxi- ane Society of Chemical Industry is gradually extending = 
s for mately a figure of eight, not a straight line as Sturm’s theorem | rders, and in time, no doubt, will embrace all divisions of 
vith- would appear to indicate. We are glad to find that this point mm, the 
ues has been considered by M. H. Bouasse in a note contributed to | '™ ow already equal to the London Section of the Society = 
nts, the Journal de Physique for April, and his explanation should sumbers and importance, and Canadian and recen Sections 
ona help to clear up the obscurities which exist in the conventional oe being formed. ° The. first one of the Canadian 
teal Section was held on March 6, 1902, in Toronto, and was 
ided favoured with a paper by Mr. B. E. F. Rhodin upon the new 
5 te Our present state of civilisation has of necessity resulted in | electrolytic alkali works at Sault Sainte Marie, Ontario. These 
Dour an annual increase in the amount of capital borrowed by man | works were erected in 1900 to operate the Rhodin cell and process 
> in from the store of energy accumulated by our earth in bygone | for production of alkali and chlorine by electrolysis, and a portion 
and times, and. the diversion of this capital to uses for which the | of the plant has been in use since early in 1901. The cell is of 
mee world’s annual income of solar energy was formerly deemed | the non-diaphragm mercury type, and differs from the better- 
ain adequate. An instance of this tendency is afforded by the | known Castner cell only in the mechanical means adopted for 
on. experiments. of Dr. Selim Lemstrém, of Helsingfors, on | producing circulation of the sodium amalgam and of the mercury 
ntly the uses of electricity ,in stimulating the growth of cereals, | between the anodic and kathodic compartments of the cell. 
ih vegetables and other plants. A German translation of Dr, | The Rhodin cell cannot be worked in this country owing to litiga- 
~ Lemstrém’s paper has now been issued by Dr. Otto | tion, which is still pending, relating to the validity of the Rhodin 
at Pringsheim. The investigation seems to have been sug- | patents, and the works in Canada represent the first industrial 
tro- gested in the first instance by an attempt to connect the | application of the cell and process. The Canadian Electro- 
into luxuriant growth of plants in high latitudes. with the Chemical Company are the owners of the works referred to, and a 
eter influence of electric currents associated with the Aurora Borealis, | decomposing plant of 120 cells, equivalent to a daily production 
ery The experiments showed that for plants growing on arable land | of 44 tons caustic soda and 9 tons bleach, has been erected at 
de- of medium -quality an increase of. 45 per cent. in the crops is | Sault Sainte Marie. Three turbo-generators, each of 220 k.w., 
pra. obtainable ; but the better the field is ploughed and cared for | have been installed, and these are driven by water from the St. 
the the greater will be the increase. On poor soil the effect is Mary’s River, giving a head of 19 feet at the Power-house. 
ese trifling. Certain plants, such as peas, cabbages and turnips, The works are not yet in full operation, as the commercial con- 
the only lend themselves to electrical treatment after being watered. | ditions in Canada are not at present favourable for the sale of 
ed. It is, however, injurious to most, if not all, plants to submit | the maximum. output. It is hoped by the promoters of this 
» in them to the influence. of electricity in hot sunshine. In the | Company that at an early date the whole of the Canadian 
lin introduction, Dr. Pringsheim makes some estimate of the cost | requirements of caustic soda and bleach, will be met by the 
by of applying the method to agricultural purposes, and arrives at | production of the electrolytic process operated at Sault Sainte 
it the conclusion that it can be made.to pay. A further suggestion | Marie. 
ries is that we have here an explanation of the needle-shaped leaves WE have received from Messrs. Friedlander, of Berlin, a copy 

of coniferous plants which are well adapted to facilitate the | of ‘“‘ Naturze Novitates” for 1901, containing the usual valuable 
™ passage of electricity, or, in common parlance,‘ ‘‘ attract | lists of zoological literature. 
um electricity.” In the April number of the Zoo/ogist a correspondent directs 
ral With the March number, the Evectro-Chemist and Metallur- | *ttention to the probable duration of life in the great white 
um gist starts its second volume in a new form. It is now issued as | Sail. A number of these were turned down at “Blaxhall, 
his a magazine instead of, as hitherto, in the form ofa weekly paper, | SUfolk, in 1882 and again in 1884, and as they do not appear 
red and it must be admitted that its present style is much more suited to | t® have bred and some are still living, the inference is that the 
he its contents and to the fact that it is only published bi-monthly, | S¥*V!VOrs cannot be less than eighteen years of age, while some _ 
he We wish the journal all success in its endeavour to concentrate | #"€ probably much older. 
ili- attention on a branch of science in which this country is particu- At the auction rooms of Mr. J. C. Stevens on Thursday 
the larly behindhand. The present issue, amongst other interesting | last there was sold a portion of the collection of birds’ eggs 
| is articles, contains an account, by Mr. J. R. Crawford, of the | formed by the late Mr. Philip Crowley, and containing a fine 
Of Crawford-Voelker electric lamp. This lamp has attracted con- | series of British birds’ nests with eggs, and also eggs from 
le- siderable attention during the past few months, and one or two | another property. . The three lots of chief interest were a fine 
ve articles about it have appeared in the technical Press. There is, | specimen of the Great Auk, 315/ ; an egg of the Great Auk, 
ion however, reason to believe that the problem of its commercial | 252/.; and avery fine. specimen of the egg of the Great « 
ire manufacture is not yet fully solved, but the experimental results | AZpyornis, slightly cracked, 42/. 
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A LARGE portion of part iii. and the whole of part iv. of the 
Archives de Zoologie experimentale for 1901 are occupied by an 
elaborate dissertation on the structure and function of the ciliated 
epithelium of animals—the result of experiments and irivestiga- 
tions carried out by Monsieur P. Vignon during the last three 
years. The main result of the observations, according to the 
author, is to prove or confirm the existence of ‘‘ biological 
coordination.”” In the same journal M. E. Topsent describes 
the sponges of the Algerian coast. 


We have received a copy of an interesting paper by Herr 
W. Voight, from the Verhandlungen of the Natural History 
Association of Prussian Rhineland, &c., describing the exter- 
mination of two species of annelids from the freshwaters of the 
district and their replacement by a third, It appears that until 
recently Planaria alpina inhabited the streams of the Hunds- 
riickgebirge, in the north-western Thuringerwald, and Polyce/is 
cornuta those of the Taunus. It is inferred that they have 
been inhabitants of these regions since the Glacial epoch. At 
first F. alpina alone inhabited both areas ; in the Hundsriick- 
gebirge it persisted, but in the Taunus its territory was invaded 
by P. cornuia, which became the dominant form. As the 
climate grew warmer, a third species, P/anaria gonocephala, 
appeared in the lower past of the streams, and has since been 
gradually spreading upwards until it has replaced both the others 
over the greater part of their area, the disappearance of P. a/pina 
from many streams in the one district and of P. cornuta from 
those of the other being recent events. 


Ir is but seldom that it falls to the lot of the same individual 
to reoccupy the presidential chair of a scientific (or any other) 
society after an interval of twenty-one years, and we have 
accordingly much pleasure in offering our congratulations to 
Prof. R. Meldola on his assumption of that position at the 
recent ‘* coming-of-age ” of the Essex Field Club. Indeed, the 
club is to be congratulated on the “staying powers” of its 
officials generally, the president remarking that, with a single 
exception, the whole of the office-bearers during its twenty-one 
years of existence are still among us. Probably this is abso- 
lutely unique. In his presidential address on the occasion 
referred to, which is fully reported in the April number of the 
Essex Naturalist, Prof. Meldola summarises the scientific work 
of the Society ; and it is a record of which the Society may well 
be proud. In many respects Essex is a county offering pecu- 
liarly favourable opportunities for local scientific research. It 
has a large seaboard, in common with Suffolk, it contains 
deposits of ‘* Red Clay,” the brick-earths of Ilford and elsewhere 
teem with remains of Pleistocene mammals, and prehistoric 
and other ancient works of man abound within its limits. 
Moreover, in Epping Forest it possesses a tract full of interest 
alike to the naturalist and the antiquarian. To the workers in 
all the branches of local scientific research the president does 
full justice. 

In the Jahrbuch der k.-k. geol. Reichsanstalt, Band li., 
Heft 1 (1901), Dr. O. Abel contributes a very interesting paper 
on some curiously marked pebbles from the Algerian Sahara. 
The pebbles, as the result of exposure to desert erosion, possess 
a characteristic surface sculpture of ridges and furrows, which 
have a more or less regular radial disposition. The special 
interest of this character lies in its wonderfully close resemblance 
to the sculpture frequently exhibited by moldavite, made more 
particularly familiar to us through Dr. F. E. Suess’s advocacy 
of the meteoric origin of this mineral. The sculptured pebbles 
dealt with in this paper are of discoid form, and radial furrows 
are impressed on both sides of the disc. At the periphery the 
“furrows become more plainly marked, and tend to pass across 
the margin of the disc in a direction at right angles to the flat- 
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tened surfaces. The author examines the possible causes of this 
curious sculpture, and concludes that the ordinary action of the 
wind, driving sand-grains against the motionless pebbles, would 
be quite inadequate to produce the stellate figures on opposite 
surfaces of the stone; He believes, however, that the natural 
sand-blast is, in fact, the true eroding agent, but that the pebbles 
were rotating when attacked by it, while raised from the ground 
and driven forward over the surface of the desert during repeated 
sand-storms. That thestellate sculpture would result from such 
agencies the author considers to be proved by certain experi- 
ments carried out by Dr. F. E. Suess, to which he refers. As 
regards the analogous sculpture of moldavite; the author suggests 
that it might also have been produced by the prolonged exposure 
of the moldavite fragments to desert conditions, an idea which 
is supported by the form and size of the moldavite specimens, 
as well as by the relative softness of this glass when compared 
with quartz sand. At the same time, he considers that the 
theory of the cosmic origin of moldavite is in no way weakened 
by such a conclusion. The paper is excellently illustrated. 


THE University of Texas Mineral Survey, under the direction 
of Mr. W. B. Phillips, has issued a report on sulphur, oil and 
quicksilver in Trans-Pecos (Budletin, No. 2, 1902). In the 
Cretaceous area in Texas both heavy and illuminating oils are 
found at no great distance from each other. The subject was 
dealt with in Bulletin No. 1 ; some further particulars are now 
given, and complete analyses of all the coals, lignites and asphalt 
rocks, together with tests of the fuel value of the different oils, 
are in preparation. Quicksilver ores, chiefly cinnabar, occur in 
Brewster county in hard Cretaceous limestone and in decomposed 
shale, the rich stringers and pockets of cinnabar being found 
along bedding-planes and in cracks of the limestone associated 
with shaly matter. Intrusions of dolerite occur near by, and 
with them are probably connected the disturbance of the strata 
and the deposition, most likely from aqueous solution, of the 
metallic impregnations. Important sulphur deposits are met with 
in El Pasco county, and it is considered that 300,000 tons are 
available within forty feet of the surface in the vicinity of 
Maverick Springs. The area is described as consisting of a 
white plain of gypsum with a few small hills upon it, those on 
the west of gypsum, and those on the east of more recent con- 
glomerate and white dolomite. The beds of gypsum overlie 
Upper Carboniferous sandstones and shales and are probably of 
Permian age. Throughout the tract sulphur springs are common, 
sulphur occurs in various forms, and the soil in places contains 
as much as 5 per cent. of free sulphuric acid. The gypsum beds 
are from 300 to 500 feet thick, andjsulphur occurs in small crystals 
embedded in white gypsum, sometimes to the extent of 25 per 
cent. Elsewhere the sulphur occurs as a bluish ore in a siliceous 
earthy gangue, yielding 70 per cent. of sulphur. The matrix is 
locally bituminous, and it is noted that in all localities there are 
signs of oil, From a careful study of the subject, Mr. B. M. 
Skeats is of opinion that the richer bluish ores were formed from 
sulphur waters at a time when they were above ground, and 
probably through the agency of certain alge which are plentiful 
in the sulphur springs to-day. AH the sulphur occurs in anc 
with gypsum and in connection with water containing sulphur- 
etted hydrogen. The ores in which the sulphur occurs as 
crystals were probably formed by the decomposition of sulphur- 
etted hydrogen given off from the highly charged water when it 
entered a porous or broken stratum. It is further considered that 
the gypsum may have been at one time carbonate of lime, for 
in many places it is difficult to say where limestone ends and 
gypsum begins. 

WHILE we have large engineering. workshops all over the 
country supplying machinery for practical use, it is with interest 
we note that a journal dealing with model making on a very 
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practical scale is published for the benefit of young engineers 
and amateurs. The Mode/ Engineer and Amateur Electrician 
forms the medium for enthusiastic students fond of engineering, 
and we find in its columns practical working drawings and 
photographs contributed and explained in a very lucid manner. 
Under the heading of ‘‘ Queries and Replies,” readers in diffi- 
culty for information get their wants adequately supplied in a 
subsequent issue. A good example of this is found on p. 165 
(April number), where a working general arrangement of a 
model locomotive is given for a two and a half-inch gauge rail- 
way and drawn to a scale of half inch to a foot, in the design of 
which we notice water tubes placed inside and across the fire- 
box, an idea only introduced into actual locomotive practice a 
few months ago. Electricity and petrol motors also form an 
important part within the columns of the periodical, practical 
types of dynamos, motors, &c., being thoroughly dealt with. A 
paper of this description brings witltin the scope of students a 
practical application of science ‘to mechanical engineering, 
enabling them to grasp the fundamental ideas of construction 
and alsu to carry them through into a practical working form. 


In the article by Sir Michael Foster, on the Regina Mar- 
gherita Observatory, in last week’s NATURE (p. 569), the 
height of the Gnifetti hut, given as 4560 feet, should be 4560 
metres; the height in feet is 14,961. 


SEVEN volumes belonging to the valuable ‘‘ Scientia ” series 
have been received from the publisher, M. C. Naud, of Paris. Six 
of the volumes (Nos. 13-18) are in the physical section of the series, 
and one (No. 12) is in the biological section. Each volume may 
be described as a short review of knowledge of the subject with 
which it deals, or a statement of observations and results 
interpreted in the light of recent scientific thought. The titles and 
authors of the volumes which have just come to hand are 
“Cryoscopie,” by the late M. F. M. Raoult; “ Franges 
@interférence,” by Prof. J. M. de Lépinay ; ‘‘ La Géométrie 
non-euctidienne,” by M. P. Barbarin ; ‘‘ Le Phénoméne de Kerr 
et les Phénoménes électro-optiques,” by M. E. Néculcéa ; 
‘‘Théorie de la Lune,” by Prof. H. Andoyer; ‘‘ Géométro- 
graphie, ou Art des Constructions géométriques,” by M. E. 
. Lemoine ; and ‘‘ L’Hérédité acquise : ses conséquences horticoles, 
agricoles, et medicales,” by M. M. J. Constantin. 

THE additions to the Zoological Society’s Gardens during the 
past week include a Campbell’s Monkey (Cercopithecus 
campbelli), a Hocheur Monkey (Cercopithecus nictitans) from 


West Africa, presented by Captain Joseph C. Verey; a Sooty 


Mangabey (Cercocebus fuliginosus) from West Africa, a Black- 
‘headed Lemur (Lemur brunneus), a Red-fronted Lemur (Lemur 
rufifrons) from Madagascar, two King Penguins (Apfenodytes 
fennanti), a Thick-billed Penguin (Zudyptes pachyrhynchus) 
from the Macquarie Islands, two Common Rheas (Rhea 
americana) from the Argentine Republic, a Raven (Corvus 
corax) European, two CEupatorian Parrakeets (Pa/acornis 
eupatria), three Indian Rat Snakes (Zamenis mucosa), five 
Tigrine Frogs (Rana tigrina) from India, deposited. 


OUR ASTRONOMICAL COLUMN. 


ASTRONOMICAL OCCURRENCES IN May. 
May 1. th. 2 Jupiter in conjunction with moon. Jupiter 


I. 13h.12m. to 14h. 7m. Moon occults ¢’ Capricornii 
(mag. 5°2). 
4 5h. in conjunction with moon. Venus 
4 19' S. 
7- Sun partially eclipsed, invisible at Greenwich. 
14. 12h.9m. Minimum of Algol (8 Persei). 
15. Venus. [Illuminated portion of disc = 0°589, of 


Mars = 0°996: . 
8h. 58m. Minimum of Algol (8 Persei). 
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May 20. Saturn. Outer minor axis of outer ring = 14'’*84. 
20. 13h. 18m. Moon makes a near approach toa Libre 


26. 20h. Saturn in conjunction with moon, Saturn 
5° 18’ S. 

28. 6h. Mercury at greatest elongation, 23° 3’ E. 

28. 12h. Jupiter in conjunction with ‘moon, Jupiter 

29. 4h. Mercury in conjunction with Neptune. Mer- 
cury 2° 52’ N. ‘ 


ComET 1902a@ (Brooks).—The discovery of the first new 
comet of the present year was made by Mr. Brooks at Geneva 
on April 15, and the following data are supplied for the position 
at discovery and various subsequent epochs :— . 


1902. Place. R.A. N.P.D. Observer 
April15 16 0 Geneva 347. 2 O 62 35 © Brooks. 
» 16 14 37 Koenigsberg 348 55 16 635325 — 
» 1615 81 Copenhagen 349 3 12 63 58 39 Pechiile. 
»» 16 15 30°2 Bamberg 349 6 54 64 1 1 Hartwig. 
_ 9s 16 15 45°6 Lick 350 16 56 64 47 34 Aitken. 


The original announcement of discovery described the comet as 
being bright, with a tail. A later description by Prof. Hartwig 
states that the comet is about 8°5 magnitude, circular in form 
with a diameter of 3’. There is a central condensation and a 
tail somewhat less than 30’ in length. 

At discovery the new comet was quite close to 8 Pegasi ; it is 
now moving to the south-east rather rapidly. 


NEBUL& AND THEIR VELOCITIES IN THE LINE OF SIGHT. 
—Dr. J. Hartmann, of the Potsdam Observatory, gives 
(Sitzungsberichte der Kin. Preuss. Akad. der Wissenschaften 
zu Berlin, February 27, 1902) an interesting account of his 
investigation to determine the velocities in the line of sight of 
several gaseous nebulz, the spectra of which he has photo- 
graphed. The work was suggested to him after he had secured 
a very strong image of the planetary nebula G.C. 4390 with the 
Potsdam photographic refractor of 80 cm. in the short time of 
exposure of 15 minutes. In the investigation two spectrosco 
were employed, that which he designates apparatus I. consisting 
of a flint glass prism of 60°, a collimator of 530 mm. and a camera 
of 720 mm. focal lengths; while apparatus III. has three flint 
glass prisms of 63°, a collimator of 480 mm. and a camera of 
410 mm. focallengths. The exposures of the different negatives 
obtained varied from 90 to 270 minutes, and the comparison 
spectrum photographed in each case was that of the arc spec- 
trum of iron; the nebule photographed and the spectra of 
which ' were examined for movement in the line of sight 
were G.C. 4390, 4373, and N.G.C. 7027. Dr. Hartmann 
determined first of all the velocity of the nebula G.C. 4390 
from the measurements of the hydrogen lines Hg and Hy, and 
from this value deduced the wave-lengths of the two chief 
nebula lines. All the values for the velocity as determined 
from the different negatives agreed well among themselves, and 
the deduced mean values for the wave-lengths of the two 
nebula lines were 5007°04 and 4959°17. While the former 
value is practically identical with the wave-length obtained by 
Prof. Keeler for the Orion nebula 5007°05 + 0°03, the latter is 
somewhat greater than Keeler’s value, namely 4959°02 + 0°04. 
Dr. Hartmann finds that the discrepancy is easily explained, 
as Keeler used a spark spectrum of iron for comparison, 
the two lines of iron close together at this wave-length behave 
differently under the two electrical conditions (arc and spark). 
If it be assumed that Keeler’s comparison line was that at wave- 
length 4957°78 instead of at 4957°63—and Dr. Hartmann 
seems to have good reasons for making this assumption—then 
his own result is brought in complete accord. The paper 
further gives details of each of the measurements on the 
different photographic negatives employed, but the followi 
table shows only the mean results obtained, giving Keeler’s 
values for comparison :— 


Nebula Velocity 
Hartmann Keeler 
km. km. 
G.C. 4390 - 10° - 97 
G.C. 4373 ons — 65° -64°7 
N.G.C. 7027... + 49 + 


It is interesting to note that Dr. Hartmann finds slightly 
different values of the velocity for the middles in relation to the 
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edges of the nebulz ; and the curved and inclined nature of the 
lines, when compared with those in the comparison spectra, 
indicate still more clearly relative movements in the nebulz 
themselves. 


THE Rep Spor on JupiTer.—In the Astronomische 
Nachrichten (Bd. 158, No. 3786), Mr. A. Stanley Williams 
ives a discussion of his observations of the red spot on Jupiter 
uring 1901. The planet was badly placed owing to its great 
southerly declination, but during the summer months the defini- 
tion was exceptionally good. Tables are given of the times 
— in the transit of the spot over the mean meridian of 
the disc, measures being taken from both the middle and follow- 
ing end of the marking. The mean rotation period thus 
determined is 9h. 55m. 40°92s., which is 1°38s. shorter than the 
value deduced from the observations of the previous year. This 
shortening of the length of the rotation period has also been 
noted by several other observers. In appearance the spot was 
very faint, especially at the preceding end. The following 
extremity, however, was fairly dark; a distinct though faint 
reddish tinge was generally noticeable. 

Several reductions of measures of the length of the spot are 
given as evidence in favour of Prof. G. W. Hough’s statement 
that the spot has not materially changed in size during the last 
twenty years. 


THE MEANING OF THE WHITE UNDER 
SIDES OF ANIMALS. 


PROF. E. B,. POULTON has sent us the following account 

of a discovery of great interest to naturalists made by Mr. 
A. H, Thayer, and a paper in which Mr. Thayer himself 
describes his observations and conclusions. This paper has 
been specially. revised for publication in NATURE, and with 
Prof. Poulton’s introduction will be welcomed by many ob- 
servers of nature. 


No discovery in the wide field of animal coloration has been 
received with greater interest than Mr. Abbott H. Thayer’s 
demonstration, by means of models presented to the Natural 
History Museums of London, Oxford and Cambridge, of the 
cryptic effect of the gradation of animal tints, from dark on the 
back to white on the belly. In spite of the intense interest 
aroused in students of animal life from the side of art as well as 
from the side of zoological science, the underlying principles have 
been frequently misunderstood. 

Mr. Thayer has seen some of the accounts of his discovery 
which have appeared in this country, and he feels that the 
explanation offered has been inadequate and sometimes mis- 
leading. He has therefore sent for publication in NATURE a 
further statement, which may be regarded as an appendix to 
his original memoirs in Zhe Auk for April and October, 1896. 
In this statement he makes a too generous acknowledgment of 
my ial discovery of the same principle (unknown to him in 
1896) in two isolated cases in 1886 and 1887. I should wish, 
therefore, to state that I did not discover, and could never have 
discovered, what it required the eye of an artist to see—viz. the 
manner in which the total colour-effect of the cold white under 
side of an animal bathed in shadow and yellow earth reflections 
matches exactly its earth-brown back bathed in the cold blue- 
white of the sky. I furthermore failed to see the wide applica- 
tion of that part of the principle which I did discover, and 
not only failed to see it, but actually applied to the white under 
sides of animals and the white eggs of certain birds the 
erroneous interpretation which was then commonly received, 
the interpretation which Mr. Thayer disposes of so completely 
in the article printed below. 

The following account was drawn up by the present writer 
for the models presented by Mr. Thayer to the Oxford Uni- 
versity Museum. It is believed that the description of the 

rinciples concerned may be useful to students in other museums. 
F'should add that Mr. Thayer cordially approves this descrip- 
tion of the principles he has discovered :— 

** Models to show the manner in which wild animals are 
commonly hidden. 

‘* Made and presented by Abbott H. Thayer, Esq., of Scar- 
bro, N.Y., U. fA 

‘*If the two model ducks in this case be looked at from a 
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little distance, the left-hand model will appear almost invisible, 
transparent and ghost-like, while the right-hand one: stands out 
in startling contrast. The former has a colour arrangement 
similar to that commonly found among wild animals in nature, 
while the latter is entirely different. 

‘* There are two quite distinct elements in the concealment of 
the left-hand model, and of such an animal as a hare or a wood- 
cock. First there is loss of all appearance of solidity, secondly 
there is the harmony with the co/our of the background. 

**We are led to believe that any small object is so/id and 
possesses a definite shape solely because of the varying depth of 
shade on parts of its surface more or less shielded from light. 
(In the case of a very large object, such as a mountain, the 
adjustment required when the eye focusseg its near and distant 
parts may also aid the judgment, but this could not apply to 
anything so small as an animal). Thus an artist\can make an 
object on the flat surface of his canvas ap’ to stand out as a 
solid because he paints the shadows as they would be caused 
by the varying degree of light on the surface of a solid. Mr. 
Thayer has shown for the first time that the opposite operation 
is quite possible, viz. that an artist can paint a solid object so 
as to obliterate the shadows and as a result to remove all appear- 
ance of solidity. In the case of an object illuminated, as 
animals are in nature, by the direct and reflected light of the 
sky, this is achieved by colouring the object darkest on the top 
where the light is strongest, gradually less dark on the sides 
where the light progressively lessens, and white underneath 
where the light is least, the darkening of the colour correspond- 
ing exactly to the strengthening of the illumination. This will 
be seen at once by turning the handle at the side of the case. 
The right-hand model is, on the other hand, of uniform colour, 
and appears far darker on the sides than the back, and darker 
still, almost dead black, underneath. 

**In fact the model which is the same shade of colour all 
over appears to be a different shade everywhere because of the 
difference in illumination ; while the model which is of a 
different shade at every level appears to be the same shade all 
over because the differences of shade exactly counterbalance the 
differences of illumination. 

‘* Animals in nature are commonly graded in colour like the 
left-hand model ; and Mr. Thayer’s discovery of this great and 
yet simple principle was made because he, as an artist, recognised 
the ghost-like appearance of wild animals and then set to work 
to analyse its cause. 

** But the obliteration of solidity would not effectually conceab 
if the colour did not harmonise with the environment. The 
back of the model, and of animals generally, is of the same tint 
as the brown of the earth bathed in the cold blue-white light of 
the sky ; the under side of the model and the belly of animals is 
of a cold blue-white bathed in shadow and yellow earth 
reflections. These two mixtures produce colour effects which 
are similar to each other and to the mixtures of intermediate 
components on the sides. 

**Hence with so/idity eliminated and with colour harmony 
between environment and object, the latter appears to be but a 
part of the former. It is thus possible to explain the conceal- 
ment of the left-hand model, or of such an animal as the hare 
crouching motionless on bare earth, or the numerous sand- 
coloured quadrupeds, birds and reptiles of the desert ; but upon 
the surface of most animals markings are added which suggest 
the details of a more varied environment, such as that presented 
by masses of brown leaves, twigs, reeds, lichen, Xc. 
It is obvious that in an environment full of varied detail a 
colouring producing a uniform effect would not conceal ; hence 
the markings on the woodcock, ptarmigan, &c. In such cases 
the animal itself appears to become _ of the background 
while its markings are seen as the detai 

** Mr. Thayer also gained further proof of the accuracy 
of his interpretation by painting out the tion of colour on 
the sides and belly of a stuffed bird, thus extending the colour 
of the back over all parts of the surface. Although a living 
bird with its.natural colouring would be almost invisible in 
nature, the painted specimen became extremely conspicuous 
when Pall i in the natural attitude and amid natural 
surroundings. 

“It is not too much to assert that the broad fact of the 
colour gradation on the sides of animals passing into white 
underneath has now for the first time received its inter- 
pretation. ** EpwarD B. POULTON. 
‘*Oxford,. January 22, 1902.” 
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THE LAW WHICH UNDERLIES PROTECTIVE COLORATION. 

I desire at the outset to point out that my demon- 
stration of the principle of Protective Coloration is not the 
demonstration of a ¢heory, but of an indisputable fact, namely, 
that if an object be coloured so that its tones constitute a grada- 
tion of shading and of colouring counter to the gradation of 
shading and of colouring which light thrown upon it would 
produce, such object will appear perfectly flat, retaining its 
length and breadth, but having lost its appearance of thickness, 
and when seen against a background of colour and pattern 
similar to its own will be essentially indistinguishable at a 
short distance. All persons who have seen the models which 
illustrate this fact know that they prove it. 

Now, if this stands proved, the fact that a vast majority of 
the whole Animal Kingdom wear this gradation, developed to 
an exquisitely minute degree, and are famous for being hard to 
see in their homes speaks for itself. tis plain that their colour- 
gradation can no more escape effacing their look of solidity 
than the Law of Gravitation can escape drawing a projectile to 
the earth. 

This is so obvious that one hears on all sides expressions of 
wonder that it was so long unnoticed. I may add that all per- 
sons of trained sight, such as artists, perceive it everywhere 
among wild creatures. Other people supplement their un- 
developed sight sense by their other senses, and if they snow 
the animal is solid think he Zooks solid. But the time will come 
when even at zoological gardens, where animals are more or 
less abnormally environed, people will find a new charm in 
recognising everywhere this wonderful adjustment of their 
colouring, and in perceiving its effect. 

Let anyone look at a ball, or egg-shaped object, placed any- 
where out of doors, and when he has recognised its shading 
from its light side to its dark, try to so colour it, where it 
stands, as to obliterate both its shading and its colour-gradation. 
(The sky-lit side is commonly the bluer). If he succeed, he will 
find that Nature has swiftly guided him through the same pro- 
cess which has taken her so long on the coats of animals, and 
that he has given the object the counter-gradation I speak of, 
and it will have dawned on him that so long as light makes its 
one gradation on objects, there is only the ove way to neutralise 
it. In short, I simply prove that this arrangement of animals’ 
colours is what so marvellously effaces them, and leave it to 
others to discuss the question whether concealment be a benefit 
to an animal and whether the fact that it is a benefit be the 
cause of his being concealed. 

All who believe in Natural Selection will, of course, feel that 
this colour law is its work, and since it is so almost universally 
in use, and accounts, apparently, so almost exhaustively, for 
all the attributes of graded animal colouring, I believe it will 
ultimately be recognised as the most wonderful form of Darwin’s 
great 

It stands alone in the startling attribute of being the only 
known or so far conceivable device for making objects in fz// 
light not appear to exist. This is a distinct plane above even 
the great beauty of Protective Resemblance, where the deception 
is of a more material nature, one thing passing itself off for 
another ¢hing. The beautiful sequence of this law, which 
causes the grading colours to become a picture of the back- 
ground, I will not force upon those who have not yet digested 


the first part. 

It might be worth pointing out that the old theory that the 
bellies of fish and tree birds were white to match the sky when 
seen from below finds itself essentially done away with, since 
the fishes’ or birds’ opacity causes even their white to look very 


dark against an ordinary sky, while this same white proves to 
work so brilliant a success for the purpose I have shown, All 
people know the ghostly transparent look of fish in the water. 
The white bellies of birds do help them to match the translucent 
foliage overhead when seen from below, but the cold sky-holes 
between the leaves are far too bright. Natural Selection has, 
of course, surely modified all attributes to suit, not merely main 
ends, but all minor ones, according to the rank of their im- 
tans The Auk for April and October 
ince publishing m in lor Apri ‘ober, 
1896, T find thet Prof, PPoulton perceived years before their 
appearance the power of a count ding of light to make the 
round surface of a pupa appear flat, and in another case the 
power of light colour in a depression to make the concavity 
disappear. In both of these cases he perceived the very Law of 
Light and Shade on which the Fact of Protective Coloration 


NO. 1695, VOL. 65] 


rests, and recognised the Fact itself in these instances. In his 
“* Notes in 1886 upon Lepidopterous Larve, &c.,” read April 6, 
1887, he says ( 7Zvans. Ent. Soc. Lond., 1887, p. 294), ‘‘ Although 
the cleft [between the posterior part of the body ot the larva of 
Rumia crataegata and the branch] is largely filled up, . . . a 
considerable furrow remains, but this is not apparent because of 
the light colour of the fleshy processes, which prevent the 
attention from being directed to the shadow which would other- 
wise indicate the position of the groove. The processes, there- 
fore, attain the object of softening the contact between the larva 
and its food-plant in a two-fold manner, by partially filling u 
the cleft and by neutralising the shadow in the groove whic 
remains. I have also noticed the processes in the larva of 
A. betularia, and I believe that Sey are of very general 
occurrence in Geometrae.” 

His other case is to be found in his ‘‘ Notes in 1887 upon 
Lepidopterous Larve, &c.,” read October 3, 1888. He says 
(Trans. Ent. Soc. Lond., pp. 595-6), ‘‘The most extra- 
ordinary thing about this resemblance [of the pupa of Apatura 
iris to a sallow-leaf] was. the leaf-like impression of flatness 
conveyed by a pupa which was in reality very far from flat. 
Thus the length of the pupa was 30,5 mm.; the greatest 
breadth (dorso-ventral diameter), 11°5 mm.; the greatest 
thickness (from side to side), 8°5 mm. ... But exactly in- 
these places, where the obvious thickness would destroy the 
resemblance to a leaf, the whole effect of the roundness is 
neutralised by the increasing lightness of these parts—a light- 
ness which is so disposed as to just compensate for the shadow 
by which alone we judge of the roundness of small objects. 
(Much larger objects can be judged of by the change of focus, 
which becomes necessary as their near or distant parts are 
observed.) In shading the drawing of an object so as to 
represent roundness, the shade is made to become gradually 
less and less deep as the tangential planes represented come 
nearer and nearer to a right angle with the axis of vision. So 
here, the converse of shading—the whiteness neutralising the 
shadow which shading is intended to represent—dies off 
gradually as the [representation of the] mid-rib is approached. 

‘*The whiteness is produced by the relative abundance of 
white dots and a fine white marking of the surface which is 
present everywhere, mingled with the green. The effect is, in 
fact, produced by a process exactly analogous to stippling. 

‘* By this beautiful and simple method a pupa, which is 8°5 mm. 
from side to side in its thickest part, appears flat and offers the 
most remarkable resemblance to a leaf which is a small fraction 
of 1 mm. in thickness.” Aspott H. THAYER. 

Scarbro, New York. 


REPORT OF THE SMITHSONIAN 
INSTITUTION. 


R. S. P. LANGLEY’S report upon the operations of the 

Smithsonian Institution for the year ending last June has 

just reached this country. Many subjects of interest are referred 

to in the report, but we are only able to mention a few, which 

will, however, be sufficient to show that the Institution is taking 

a foremost part in the advancement and diffusion of knowledge 
among men of all civilised nations. 

Hodgkins Fund.—Among the many applications for grants 
from the Hodgkins fund, it has been found practicable to ap- 

rove several which conform to the conditions.of the bequest. 

rof. Wallace C. Sabine, of Harvard University, has received a 
grant for the aid of his investigations on sound, the particular phase 
of the problem under investigation being the subject of loudness 
and interference. This research requires apparatus of special 
design, part of which is now complete and is satisfactory. Prof. 
Sabine, who had charge of the design of the new symphony hall 
in Boston, has for several years given much attention to the 
problem of architectural acoustics, or the science of sound as 
ye to buildings. It is expected that his complete report 
will be of much practical interest in connection with this 
subject. 

Details of the me of the research mentioned in the last 
report as conducted by Dr. Victor Schumann, of Leipzig, 
have been received. The most noteworthy points in the 
results so far -refer, perhaps, to the relation of light and 
electricity and to the fj aeraes insight into the nature of the 
Réntgen rays to be gained in the course of this investigation. 

The investigations of Dr. von Lendenfeld, of the University 
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of Prague, are still in progress, and it is anticipated that his 
final report, which is now awaited, may furnish data available 
for greatly improving the construction of the meteorological 
kites now in constant use, and thus be the means of adding 
materially to our knowledge of atmospheric conditions at high 
altitudes, the practical application of which is of such general 
interest and usefulness. 

The interesting experiments in connection with kites and with 
air currents at varying altitudes, which have been prosecuted for 
some time at the Blue Hill Meteorological Observatory by Mr. 
A. Lawrence Rotch, are still in progress, an additional grant 
having been approved this year on behalf of Mr. Rotch. It 
will be remembered that the original grant mentioned was made 
for the purpose of securing automatic kite records at a height of 
more than 10,000 feet, an altitude which so lately as four years 
ago had never been attained. Successive grants have since been 
made, and the persistence and skill of Mr. Rotch and his 
assistants have enabled him to surpass his 
own extraordinary record of 14,000 feet. 

Dr. Carl Barus, of Brown University, has 
completed his research on ionised air, and 
his wport is now in course of publication in 
the Smithsonian Contributions to Know- 
ledge. This research on atmospheric con- 
ditions, in investigating the production of 
nuclei, determining their number per cubic 
centimetre, their velocity, their association 
with ionisation, the effect of the presence of 
the electric field, &c., proves interesting, not 
only in its own methods and results, but 
because of its agreement with the data ob- 
tained by other investigators from different 
experiments and theoretically different points 
of view. 

The research of Prof. Louis Bevier, of 
Rutgers College, in connection with the 
analysis of vowel sounds, is steadily pro- 
gressing. During the year detailed studies 
of several vowel sounds have been made with 
results which agree well with the conclusions 
arrived at through an entirely different me- 
thod by von Helmholtz in his analysis of 
German vowels. The lower resonance de- 
tected in our vowel sounds by Dr. Bevier, 
and not recorded by von Helmholtz save for 
‘*a,” will later be the subject of detailed dis- 
cussion which will endeavour to establish and 
explain these facts. 

r. Marey, of the French Institute, has 
. received a grant in aid of his experiments on 
Fic. ill t.—Dia- air currents. This research has been mate- 
eight of packing Tially furthered by the successful application 
boxes, resting one of chrono-photography, a field in which Dr. 
Marey’s experiments have heretofore been 
changes from the Noteworthy. By this means it has not only 
United States to been possible to analyse the movements of 
foreign countries waves and currents of liquids which are in- 
during o fiscal visible to the naked eye, but even the dis- 
year ending June 
30, tgor, as com- Placements of molecules. From reports so 
pore with the far submitted, but as yet necessarily incom- 
poenel he Wash- plete, it is believed that this research will aid 
Height of monu. materially in the solution of various problems 
ment, 555 feet; connected with the mechanics of propulsion 
height of boxes, jn fluids, at the same time rendering service 
2775 feet. in solving practical questions of ventilation, 
&c. The reader, if he has not noticed the 
rare experiment of successful machine flight of heavy bodies 
through the air, has probably had his attention called at times 
to the extraordinary difference between the performance of 
small steam vessels like yachts or tugs, where with equal power 
one glides through the water almost as though it offered no 
resistance, while another labours in rolling a formidable wave 
before it. The same differences occur in still more subtle 
form in the air. »We cannot with the naked eye see separ- 
ately, in either case, the currents that produce the effect, but 
by Dr. Marey’s ingenious experiments photographic records 
can be obtained from which the forms which offer the least 
resistance can be studied. 

The experiments of Prof. A. G. Webster, of Clark University, 

on the propagation, reflection andsdiffraction of sound, have 
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achieved a result of practical value in the construction of an 
instrument capable of emitting an accurately measured sound. 
lt is thus possible, in treating persons of defective hearing, to 
decide with exactness as to the degree of deafness in a subject, 
and to say if the power of hearing varies at different times. 
An instrument which furnishes the means of accurately 
determining these points should prove of value in medical 
treatment. 

Prof. William Hallock, of Columbia University, New York, 
is conducting a research on the motion of a particle of air under 
the influence of articulate sound. General investigations allied 
to this subject, which are carried on in the laboratory of 
Columbia University, although in no way aided by the Hodgkins 
fund, have contributed helpfully to a knéwledge of the prin- 
ciples underlying these experiments, and especially to certain 
parts of the investigation referring to the relation. between the 
amplitude of vibration of an air particle and the amplitude of 
vibration of a film, or dust particle, suspended in the air. Dr. 
Hallock’s research will be continued : oo the present year, 
when a final report is expected. 4 

International Exchanges.—The importance of the work ac- 
complished by the International Exchange Service is now well 
understood among men of science, and the benefits derived from 
it in the interchange of the publications of the civilised world 
are appreciated. The liberality of the American people in 
gratuitously supplying their scientific literature to appreciative 
students of it, wherever they may be, and the provision for its 
transmission at the expense of the United States Government 
and of the Smithsonian Institution jointly, are highly valued in 
the scientific world. 

The term “ International Exchanges ” is now applied to the 
mutual exchange between Smithsonian correspondents every- 
where of printed books on subjects of interest to the student in 
any branch of human knowledge. 

The field covered by correspondents of the Smithscnian 
Institution and the contributors and recipients of its exchanges 
is now represented by one hundred and forty-eight countries, 
covering every part of the civilised world and extending to 
several countries where enlightenment has only commenced to 
manifest itself. In the latter are some of the most appreciative 
correspondents of the service. Outside the United States the 
Smithsonian correspondents now number 27,556, and including 
the United States there is a grand total of 35,705, an aggregate 
increase of 1754 during the year. The parcels received for 
transmission in 1900 numbered 121,060 (many of which con- 
tained several separate publications), representing an increase 
over the previous year of 7497 (Fig. 1). 

In his last report Dr, Langley presented an account of his 
visit to London and Berlin during the summer of 1900 for the 
purpose of impressing upon the British and German Govern- 
ments the desire of the Institution that they should each 
establish an international exchange bureau, or at least arrange 
for the transmission and distribution of exchanges so far as the 
United States is concerned. This work has been carried on 
between the United States and Germany and Great Britain 
from the beginning at the expense of the Institution, which has 

id all expenses, even to the employing of a salaried agent in 
Poth countries. As yet no definite action has been taken by 
either Government. 

Astrophysical Observatory.—It will be remembered that the 
observations of last year’s eclipse by the Smithsonian expedition 
raised interesting questions as to the existence of intramercurial 
planets and as to the nature of the coronal radiations. So far 
did the interest in these problems extend that it was thought 
worth while to send an expedition from the Astrophysical Ob- 
servatory to Sumatra to observe the total eclipse of May 18, 
1901, and to repeat and extend the bolometric observations on 
the coronal radiation and the photographic observations for 
possible intramercurial planets. Solok, Sumatra, was the point 
selected for the observations. But, unfortunately, at the time 
of the eclipse the whole sky, excepting a perfectly clear belt 
around the horizon, was overcast with a sort of checkerwork of 
clouds, so thick that the corona could barely be distinguished. 
During the latter’ part. of totality the very position of the sun 
was doubtful. Merely to have something to show to prove that 
the expedition had observed an eclipse, the programme for the 
intramercurial-planet apparatus was carri tsonehe and the 
plates were developed. Those exposed in the first half of 
totality showed the corona faintly, extending out possibly a 
quarter or half a diameter, and showed the planets Mercury 
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and Venus. ' Nothing else could be distinguished, not even the 
first-magnitude star Aldebaran. The plates exposed during the 
last half showed even less, as the clouds were then thicker. 

The accompanying illustration (Fig. 2) shows the instrument 
used to obtain the photographs. If the weather had been fine 
it would have been possible to have obtained photographs which 


i 


Fic: 2.—The Intra-Mercurial Planet Apparatus of the Smithsonian 
Institution. 


would have decided whether the impressions of the supposed 


small planets within the orbit of Mercury, which appear upon | 
the photographs of the previous eclipse, represent real bodies | 


or not. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 


A FEw particulars of the late Mr. Robert Irvine’s bequest for 
the chair of bacteriology in Edinburgh University are given in 
the Lancet. Certain shares in the Christmas Island Phosphate 
Co., Ltd., are to form a separate trust to be invested until the 
property accumulates to the value of 25,000/. or 30,000/., when 
the trustees are to pay the sum over to the Association for the 
better Endowment of the University’of Edinburgh, or to such 
authorities in connection with the University of Edinburgh as 


. the trustees shall deem expedient, for the purpose of found- 


ing a professorship of bacteriology in the University and the 
equipment of a class-room and laboratory for the teaching of the 
same, and for conducting original investigation in that subject. 


FOLLOWING the example of the London Technical Education 
Board, the Central Welsh Board has arranged for a conference of 
Science teachers, to be held on Thursday, May 15, at the County 
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Buildings, Festiniog. At the morning meeting, will be 
read, by Mr. J. Griffith, on “‘ The Teaching dienes a Pre- 
paration for Industrial Life,” and Miss Holmer, on ‘‘ The Value 
of Biological Teaching for Girls.” At the afternoon meeting, 
papers will be read by Dr. J. }: Findlay, on ‘* The Correlation 
of the Teaching of Science and Mathematics in Lower Forms,” 
and Mr. W. Saunders, on ‘‘ Nature Study as an Introduction to 
Science Teaching.” It is hoped that the conference will assist 
the development of science teaching in Welsh intermediate and 
technical schools. 


AT the Glasgow meeting of the British Association last year, 
a committee was appointed in connection with the section of 
Educational Science to consider the conditions of health essential 
to the carrying on of the work of instruction in schools, The 


| committee is collecting information and tabulating records with 
| reference to original observations on the periods of day appropriate 
| for different studies, the length of lesson, and the periods of study 
| suitable for children of different ages; anthropometrical and 


physiological observation forms in use in various schools, with a 


| view to prepare a typical form for general use ; anthropometrical 
| and physiological observations recorded in different schools for 


a series of years on the same children ; investigations into the 


| causes of defective eyesight in school children and a definition of 
| the conditions necessary for preserving the sight, and the practical 
| knowledge of hygiene possessed by school teachers. Cooperation 
| in obtaining information on these points is invited. Any facts 
| or references relating to the subjects under consideration should 
| be sent to the chairman, Prof. C. S. Sherrington, F.R.S., or 


to the secretary, Mr. E. White Wallis, 72 Margaret Street, W. 


A NOTABLE event, marking the progress made by agricultural 
education in the States, will take place on July 7, when the 
first classes of the Graduate School of Agriculture assemble in 
the Townshend Hall of the Ohio State University. The 
Graduate School will provide advanced instruction in agricul- 
tural science for teachers and investigators. It meets under the 
auspices of the Ohio State University (where the movement 
originated), the Department of Agriculture, and the Association 
of American Agricultural Colleges and Experiment Stations. 
The session will last for four weeks, and parallel courses of 
instruction in animal husbandry, dairying, the culture of field 
crops and other subjects will be given by a special staff of thirty 
professors and lecturers, including many of the best-known 
teachers at the American agricultural colleges. The class- 


| rooms, laboratories and apparatus of the Agricultural College of 


the Ohio State University will be placed at the disposal of this 


| staff. Typical animals will be provided for demonstration pur- 


poses, and lectures will be illustrated by specially prepared 


specimens and diagrams. Admission to the school is limited to . 


graduates, or to persons specially recommended by college 
authorities, The fee for instruction is six dollars, and the entire 
cost of the course, apart from travelling expenses, need not 


exceed thirty dollars. 


SCIENTIFIC SERIALS. 
American Journal of Science, April.—On the use of the 


| stereographic peogection for geographical maps and sailing 


charts, by S. L. Penfield. In continuation of previous papers 


| on the same subject, the various modes of stereographic pro- 


jection are described with photographic illustrations from 


| models, with remarks on the use of the stereographic protractor 


for measuring distances along great circles, of measuring 
spherical angles at a given point, together with various appli- 
cations in navigation.—On the hind limb of Protostega, Ly 
S. W. Williston. A description of a hind limb of what is 

robably P. gigas, found in the Kansas chalk two years ago. 

he specimen had for the most part been washed from its 
matrix, and the original relations. of the bones lost. It is 
characterised by the femur gent, Regge» more slender than the 
specimen described by Case.—The physical effects of contact 
metamorphism, by Joseph Barrel. Although much has been 
developed in past years concerning the physical, chemical and 
mineralogical effects of the metamorphism produced in sedi- 
mentary beds by the contact of igneous masses, but little has 
been said concerning the wholesale liberation of gases from the 
sediments so affected. The shrinkages of volume, the form- 
ation of vein fissures, impregnation deposits, and new intrusion 
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of igneous matter and other phenomena due to this cause are 
considered in the present paper.—An expedition to the 
Maldives, by A. Agassiz. The most important result of the 
expedition’. was the contribution to our knowledge of atoll 
formation. The present definition of atolls appears to be un- 
justifiable, as there is every or gradation between a 
curved open crescent-shaped bank of greater or less size and an 
absolutely closed ring of land surrounding a lagoon without 
direct communication with the sea.—The flower-like distortion 
of the coronas due to graded cloudy condensation, by C. Barus. 
—Varying degrees of actinism of the X-rays, by J. O. Heinze, 
jun. It was found that the rays which are the most active in 

roducing fluorescence are not those which act most vigorously 
in the photographic plate, and hence that the maximum effect 
on a platinocyanide screen does not coincide with the greatest 
photographic effect. 


Bulletin of the American Mathematical Society, March. 
—The application of the fundamental laws of algebra to the 
multiplication of infinite series, by Prof. F. Cajori. Following 
up his previous work (see Zransactions of the Society, vol. ii. 
pp. 25-36, and Science, vol. xiv., September 13, 1901) and also 

ringsheim’s (also in vol. ii. of the 7ramsactions, pp. 404-412), 
Prof. Cajori here establishes a class of series with real terms 
which possesses the property of his former paper, but which 
seems to be distinct from the class given by Pringsheim. He 
then considers the validity of the fundamental laws in the 
multiplication of these infinite series, and next he points out 
another method for obtaining divergent series whose product 
is absolutely convergent. Lastly he generalises a theorem of 
Abel on the multiplication of series. —Dr. Fite gives a notelet 
concerning the class of a group of order #” that contains 
an operator of order or being a prime.—Dr. Epsteen 
contributes a proof that the group of an irreducible linear 
differential equation is transitive.—Another short note follows by 
Dr. Eisenhart, on lines of a zero on surfaces.—Dr. Kasner, 
writing on some properties of potential surfaces, extends some 
of the results of a previous paper (Bu//etin, vol. vii. pp. 392-9) 
to the surfaces expressed in rectangular coordinates by an 
equation ¢(x, y, 2)=0, where @ is a rational integral solution of 
the potential equation 49 = + + The last 

four notes were read before the Society and have numerous 
useful references.—Prof. Osgood gives an extended review of 
Prof. G. A. Gibson’s ‘‘ Elementary Treatise on the Calculus,” in 
which he remarks that though many teachers may not see their 
way to use it as a text-book during the early, part of the course, 
yet the book can be commended for collateral reading from the 
very beginning, and that teachers will have to consider whether 
it may not be taken as the chief text-book in the second course. — 
Further sbort notices follow of Cahen’s ‘* Eléments de la Théorie 
des Nombres” and of R. Dedekind’s ‘‘ Essays on the Theory 
of Numbers” (Beman’s translation) by Prof. L. E. Dickson, 
of the ‘‘Annuaire pour 1902” by Prof. E. W. 
rown, 


Memoirs of the St. Petersburg Society of Naturalists, Botany, 
vol. xxx.—On parasite fungi found in the neighbourhoods of St. 
Petersburg, by K. S. Ivanoff. List of 153 species, with a few 
remarks.—Critical review of the flora of Moscow, by A. N. 
Petunnikoff. Second part, continued from Aotanicheskiya 
Zapiski, part xiii., 1896 ; full summary in German.—Botanical 
researches in the province of Orel, by M. D. Zalessky; 
summary in German. A portion of this paper is given to a 
detailed description of a Scotch-fir forest on a Loess soil, which 
is a rare case in Russia, and which the author explains in accord- 
ance with the views of Litwinow (Bu//. Soc. Nat. Moscou, 
1890, No. 3) on the survival of fir forests duri the great 
Pleistocene glaciation.—On dormant buds, by W. Lubimenko, 
with twenty-nine figures ; summary in German.—Exploration 
of the flora of Pskov in 1899-1900, by N. Puring.—The flora 
of the Polyesie, by Joseph Paczosski, continued. The Mono- 
cotyledones, Nos. 951 to 1291, are now given, and this most 
valuable work is thus concluded. 

Vol. xxxi.—The whole of this volume is given to the first and 
the second fascicules of ‘* Flora Caucasica Critica,” by N. Kuz- 
netsoff, N. Buschand A, Fomin. The intention of the authors is 
to give, in a series of monographs dis in the same system 
as in A. Engler’s ‘‘ Pflanzenfamilien,” the necessary materials 
for an abridged ‘‘ Flora of the Cauca8us.” This latter would be 
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for general use, while the present work must be a sort of 
preparatory work for specialists only. The successful accom. 
plishment of this grand undertaking seems to be guaranteed— 
the editor, Prof. Kuznetsoff, having reasons to believe that the 
work will find the support of specialists. We may remark that 
under the heading of habitus we find for certain species ex- 
tremely valuable and most interesting descriptions, which will 
be welcome to both the systematist and the geographer. The 
includes the Pirolacez, Ericacee and Primu- 
laceze, by Kuznetsoff, and the Nymphacez, Ceratophyllacez and 
Ranunculacez, by Busch. 


- 


SOCIETIES AND ACADEMIES. 
Lonpon. 


Royal Society, November 28, 1901.—‘‘A Comparative 
Study of the Spectra, Densities and Melting Points of some 
Groups of Elements, and of the Relation of Properties to 
Atomic Mass.” Hugh Ramage, B.A., A.R.C.Sc.L, St. 
John’s College, Cambridge. Communicated by Prof. G. D. 
Liveing, F.R.S. 

The properties of nineteen elements were studied, namely :— 
(1) Lithium, sodium, potassium, rubidium, cesium ; (2) copper, 
silver, gold; (3) magnesium, zinc, cadmium, mercury; (4) 
calcium, strontium, barium; (5) aluminium, gallium, indium 
and thallium. The flame spectra of the metals are much 
simpler than the arc or spark spectra ; they may be regarded as 
the fundamental spectra of the metals. They furnish purely 
experimental data with which to begin an investigation of the 
laws which govern the distribution of lines in spectra and by 
which to study the relations of the physical and chemical 
properties of the metals to their spectra. Diagrams were 
drawn with the oscillation frequencies of the lines in the funda- 
mental spectra, or the densities, or the melting points, of the 
metals as abscisse, and the atomic masses, or a function cf 
these, as ordinates. Two diagrams of spectra are reproduced 
in the paper. The corresponding lines in homologous spectra 
were joined by lines some of which are straight, but most are 
curved. The densities and melting points were connected in a 
similar way. 

The following facts have been observed in the study of the 
diagrams :— 

(1) The metals considered may be classified into groups 
according to the characters of their spectra. The elements in 
each group appear to have a similar atomic constitution. 

(2) The connecting lines between the members of the chemical 

oups are not continuous ; there are certain breaks in them. 
These occur between the metals sodium, magnesium and 
aluminium, and the metals of their respective groups with higher 
atomic masses. The break between the sharp series in the 
spectra of the aluminium group is very slight ; that between the 
diffuse series is very marked and corresponds to marked changes 
in the densities and melting points of these elements. 

(3) The cause of the displacement of corresponding lines in 
some strictly homologous spectra is intimately connected with 
the atomic masses. The shift of the subordinate series of 
potassium, rubidium and czesium is approximately proportional 
to the atomic mass, whilst the shift of the principal series is 
very nearly proportional to the square of the atomic mass. 

(4) The second diagram, drawn from the spectra and the 
squares of the atomic masses, shows that the lines which connect 
the corresponding members of homologous doublets and triplets 
approach one another as the atomic mass decreases and intersect 
on the line of zero atomic mass. - 

The spectra of potassium, rubidium and czsium change 
regularly with the atomic mass, and it should be possible to 
express the series in these spectra by a formula in which the 
atomic mass is the only variable. There are obvious difficulties 
in modifying Kayser and Runge’s formula in this way, but Ryd- 
berg’s formula is more general and the constants are more easily 
calculated. Rydberg’s formula and method give better results 
for the subordinate series than for the principal series ; also for 
the series in the spectra of elements of low atomic mass than 
for those of high. The best results were obtained for the 
rincipal series of the three metals when in Rydberg’s general 
ormula 
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we substituted 

= 35349 ; No= 109675 
an 
{1°19126 +0°00103W + (0°04377 + x (1- 3!-™)}, 
where 
n=10°A~! ; a=0'2233 ; W= atomic mass, and m=1, 2, 3... 

This formula gives the second principal series of the three 
metals ; the first principal series are obtained by increasing the 
value of w« by 182W*x1o-8. The agreement between the 
observed and calculated numbers is very close. The formula, 
though empirical, involves only seven adjustable constants, and 
it represents in the table, given in the paper, thirty-two lines. 
It thus affords striking evidence for the fundamental identity of 
type of the spectra of the three metals to which it appiies, and 
indicates that their differences depend on the atomic mass alone. 
This evidence is further strengthened when it is remembered 
that, being only an approximation to an unknown formula, it 
will naturally come nearer it for large value? of m than for small | 
ones. Additional evidence supporting 
these views is given by the above obser- 


| 
| with another metal even though that metal be a much better 
_ conductor than iron; (2) that this reduction of conductivity is 
| not related to the resistivity of the added metal; on the 
contrary, an alloy ‘of very high specific resistance can be 
| produced by adding to iron an element of much lower specific 
resistance than the iron itself, ¢g. the metal aluminium 
| is upwards of three times better a conductor than iron, yet 
the addition of 5 per cent. of aluminium to iron makes the 
conductivity of the alloy five times worse than iron; (3) the 
greatest reduction in conductivity in a given alloy is produced by 
the first increments of the added element. This is shown in the 
accompanying diagram, where the specific resistances of some of 
the alloys examined (deduced from their conductivities), are 
plotted against the percentages of the added element: the 


| specific resistance of iron alone being shown by the horizontal 


dotted lines, the upper containing 0°3 and the lower only 
o'r per cent. of carbon and other foreign bodies. The 
series of fairly smooth curves thus obtained for each alloy are 
seen to be steepest near their origin, a curious flexure being 


vations upon the subordinate series of 
these three metals. The fundamental 


lines in the spectra of calcium, strontium 
and barium are given by the formula 


m= 24170 — 0°3232W?. 


Many points of interest are revealed 
by a study of these diagrams, but per- 


haps the greatest interest lies in the com- 
prehensive view one gets of the order of 


change in the properties of the elements. 
The diagram of densities is easier to 


understand than that of melting points, 
and the double connections in it, from 


i 
Haat 
moves | Sp. He. 
of | 


sodium to potassium and copper, from 
magnesium to calcium and zinc and from 


CL.at 18°C. 


aluminium to scandium and gallium, are 
seen to be quite natural. The changes i / 


in some of the corresponding lines in 3 
the spectra agree with the changes in - 


| CHRGMIUM, Sp. Ht. 0-11?) 


the densities and melting points of the 
elements. Other lines in the same spectra 
change in a manner which is independent 


of these. 
The whole study indicates that the 


properties of the elements are funda- 


mentally due to the structure of the atoms ¢ 
as revealed by their spectra rather than 5 
to the quantity of matter in them. It Foo 


\ 


seems, for instance, inconceivable that 
the transition from calcium to strontium 6b 


proceeded through the intermediate 


elements when we consider that the 0 
strontium atoms must have a similar ’ 
structure to those of calcium, and that 


this structure is so simple that the funda- 5 
mental spectrum of each of these elements 


consists of a single line. The anomaly, "os 
according to Mendeléeff’s law, in the ’ 

atomic masses of tellurium and iodine 

is further evidence of this. The genesis 

was not in the direction of tellurium to iodine, but from, or 
perhaps through, oxygen and fluorine respectively. 

February 6.—On the increase of electrical resistivity caused 
by alloying iron with various elements to the specific heat of 
those elements. By Prof. W. F. Barrett, F.R.S. 

In this paper the author draws attention toa connection which 
appears to exist between the electric conductivity of certain alloys 
of iron and the specific heats, and hence atomic masses, of the 
particular elements with which the iron is alloyed. In previous 
memoirs, the author, in conjanction with Mr. W. Brown, has 
determined the electric conductivity and magnetic permeability of 
110 different alloys of iron prepared with great care by Mr. R. A. 
Hadfield, of Sheffield.? e results of these experiments show 
(1) that the conductivity of iron is diminished by alloying it 

esearches on t ies oO! ron, 

W. F. Barrett, W. and RA 


Percentages of Added Element. 


found in the nickel steels ; (4) a relationship does appear to 
exist between the specific heat of the added element and the 
resistance of the alloy it forms when united with iron. In the 
diagram the specific heats of the various elements are placed 
after their names. Thus the specific resistance of an alloy of 
54 per cent. of aluminium with iron is seen to be 70 microhms, 
the same amount of silicon with iron 65 microhms, of manganese 
with iron 38 microhms, of nickel 27 microhms, and of 
tungsten 18 microhms; now the specific heats of these 
elements are, aluminium 0°212, silicon 0°183, manganese 
0°122, nickel o*109, and tungsten 0°035. Those elements 
having high specific heats, and therefore small atomic or 
molecular masses, produce the greatest increase in electric 
resistivity of the corresponding alloy with iron. 

Dividing the éxcrease in electric resistivity by the percentage 
of the added metal, we obtain the incréase in the specific re- 
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sistance of iron produced by 1 per cent. of the added element 


of 
a 
1e 
at 
™ 
~ 
id 
to 
). — 
T, 
m 
th 
We 
ly 
ae 
al if 
a- : 
t 
re | i 
of 
— — — 
ra 
‘4 if at 
re 
3 
| 40 
al L TUNGSTEN, Sp. Ht. 0-052 
er — 
he Tron 99:7 
es Tron| 99.9% 
th 
ial 4 
is 
ct | 
ets 
ect 
ge 
to 
he 
ies 4 
ily q 
Its 
‘or 
he 
ral j 7 


602 NATURE 


[APRIL 24, 1902 


This is shown for a 2 per cent. alloy (except in the case of 
carbon) in the second column of the accompanying table, along 
with the specific heats and atomic weights of the elements 
named in the first column. 


Increase of 
Alloy of iron. resistivity for | Specific heat. | Atomic weight. 
I per cent. 
Tungsten 2°0 0°035 184 
Cobalt... 30 O°107 59 
Nickel... 3°5 o'109 59 
Chromium... 50 o'r (?) 52 
Carbon! 0 01607 12 
Manganese... 5 
Silicon... 0'183 2 
Aluminium 14'0 0'212 27 


The author ventures to think that the correspondence shown 
in columns 2 and 3 of the foregoing table is something 
more than a chance coincidence. He states, however, that it is 
necessary to have exact determinations of the resistivity of a 
larger number of alloys of iron before any definite conclusions 
can be reached. 

A series of experiments is in progress for the measurement 
of the relative ¢hermal conductivity of the foregoing alloys. 
About forty determinations have been made, and so far the order 
of thermal conductivity has been found to be the same as that 
of their electrical conductivity. 

As regards the magnetic permeability of these alloys, the 
author states that the order is very different from that of their 
electric conductivity. The most highly permeable alloys are 
those formed of aluminium and silicon with iron. In fact, the 
magnetic permeability of an alloy of iron with 24 per cent, of 
silicon exceeds that of the best and purest annealed iron up to a 
field of 10 C.G.S. units. Still more remarkable is a similar 
alloy of aluminium and iron; although it contains 24 per cent. 
of non-magnetic elements, its magnetic permeability and maxi- 
mum induction up to a field of 60 units exceeds the best and 
purest annealed iron, a specimen of Swedish charcoal iron 
containing 99°9 per cent. of iron, all the specimens having been 
subjected to a precisely similar annealing process. 

It is possible the increased magnetic susceptibility given to 
iron by aluminium, and to a less extent by silicon, may be due 
to the strong chemical affinity which these elements have for 
oxygen, whereby any of this gas which might be dissociated in 
the molten iron would be removed, and the texture of the metal 
thus rendered closer and more uniform. In the same way, by 
combining with the oxygen, they would remove traces of oxide 
of iron, more or less diffused through all iron, and the presence 
of which would certainly lower the magnetic susceptibility. 

The remarkable magnetic properties of these two alloys, 
especially of the aluminium-iron alloy, is a matter, not only of 
considerable theoretical interest, but obviously is also of great 
practical importance in electrical engineering. 


Note added by the Author April 21. 


In connection with the increased magnetic permeability pro- 
duced by alloying iron with a small percentage of aluminium, 
Principal Hicks draws attention, in the last number of NATURE, 
to the interesting fact—of which I was unaware, and which I 
believe has not hitherto been published—that some years ago 
he noticed this property of aluminium ; and he attributes it ‘‘ to 
the increased size of the iron crystals” produced by the foreign 
body. This may be the explanation, but I am disposed to 
think it is closely allied to the one I have suggested, and with 
the known metallurgical effect of aluminium on iron, to which 
Prof. Wilson has drawn attention in his contribution to the 
discussion at the Institute of Electrical Engineers. W. F. B. 

March 20,—‘‘The Equilibrium of Rotating Liquid 
Cylinders.” By J. H. Jeans, B.A., Isaac Newton Student 
and Fellow of Trinity College, Cambridge. Communicated 


by Prof. G. H. Darwin, F.R.S. 
The most serious obstacle to progress in the problem of 
1 For ax per cent. alloy. The molecular weight of carbon would appear 


to be at least four times its atomic weight if this analogy holds true. 


2 As graphite ; as diamond the specifig heat of carbon is o°113, accord! 
toH Were. pecifig heat of carbon is 0113, according 
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determining the equilibrium configurations of a rotating liquid 
lies in the difficulty of determining the potential of a mass of 
homogeneous matter of which the boundary is given. 

The present paper deals only with two-dimensional problems, 
and for these a method is developed enabling us to write down 
the potential by transformation of the equation of the boundary. 
The method is not of universal applicability, but is adequate to 
the problem in hand. 

As applied to the determination of equilibrium configurations, 
the method is as follows, Starting from the general equation 
(in polar coordinates) 


r?=a)+ 2a,r cos cos 20+ 


we transform by the substitution and attempt 
to solve the resulting equation explicitly for in the form 


+ + dyn? + 


this solution being sich that the right hand shall give the true 
value of & at every point of the surface. Subject to certain 
limitations, the condition that the surface shall be an equili- 
brium surface under a rotation w is found to be given by the 
system of equations 


=), (emt, 2, 3 


7 


The linear series of circles and ellipses (corresponding to the 
Maclaurin spheroids and Jacobian ellipsoids) are investigated 
without difficulty, and the points of bifurcation on these series 
are found. The first point of bifurcation on the latter series is 
shown to lead to a pear-shaped curve, similar to that of 
Poincaré, and it is shown that an exchange of stabilities takes 
place at this point. The linear series of which this pear-shaped 
figure is the starting point is now investigated, the equation 
being expanded in an ascending series of powers of a para- 
meter 0. 

After passing through various pear-shaped configurations, the 
fluid is found to assume a shape similar to that of a soda-water 
bottle with a somewhat rounded end. Beyond this the con- 
figuration is found to be suggestive of a tennis-racquet with a 
very short handle. A “neck” gradually forms at the point at 
which the handle joins the racquet, and this becomes more 
pronounced, until ultimately the curve separates into two parts. 

As we proceed along this series the rotation steadily increases. 
At the point of bifurcation the value of w?/2"p is 0°375; when 
separation takes place this value is about 0°43. It is tolerably 
clear (although not rigorously proved) that when separation 
takes place the primary may be regarded as the Jacobian ellipse, 
corresponding to ‘rotation w?/2mp=0°43, distorted by the tidal 
influence of the satellite. The linear diameters of primary and 
satellite are in a ratio of about 4: 1. 

The points of bifurcation on the Poincaré series are not 
investigated. Since the Jacobian ellipse is known to be stable, 
there is ground for supposing that the series remains stable up 
to the point of separation. It therefore appears probable that 
the primary moves through a cycle of configurations in which 
Jacobi’s and Poincaré’s figures alternate. The lar mo- 
mentum is decreased by about 30 per cent., at the ejection of 
each satellite. 

Royal Astronomical Society, April 11.—Dr. J. W. L. 
Glaisher, F.R.S., president, in the chair.—Among the presents 
announced, special attention was called to Circular No. 9 of 
the Paris Astrographic Conference, by M. Loewy, dealing with 
the accuracy of measures of star images on photographs, and 
with the planet Eros.—In a third paper on stationary meteor 
radiants, Prof. Turner considered the possible effect of atmo- 
spheric retardation of meteors passing near the earth, concluding 
that such effect would be so small as to be negligible. —Prof. 
Turner also read a paper on the relative number of star images 
photographed in different parts of a plate. Counts of star 
images on plates taken at Oxford, Paris, Algiers, Toulouse and 
San Fernando showed that the density of star imagesin different 
parts of a plate varied by about 50 percent. The region of 
greatest density is not in the centre, but a ring of 35’ to 60 
radius, plates taken at different observatories giving different 

results. On the other hand, the photographic doublet used for 
the Cape Photographic Durchmusterung gave sensibly uniform 
density ; it was therefore suggested that the doublet may be 
the best instrument for star charting.—Dr. Rambaut read a 
paper by Mr. W. H. Robinson on « Persei and 36 Persei, 
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which had recently been announced as variable. Examinatior 
of the photographs taken at Oxford appeared to show that the 
variability of these stars had been assumed on_ insufficient 
grounds.—Lantern slides of a Leonid meteor, taken by Prof. 
Rees and Mr. Post, were shown on the screen. —The secretary 
partly read a paper by Mr. Whitmell, calling attention to the cir- 
cumstances on July 17, 1902, when there will occur a transit of the 
earth over the sun, which will be partially visible to an observer 
on Saturn through the Cassini division of the ring. At the same 
time a terrestrial observer, suitably placed, will be able to view, 
through that division, a portion of the planet's disc lit up by 
sunlight, so that a part of the division will appear bright instead 
of dark. —The secretary also partly read a paper by Prof.; Barnard 
on the proper motion of stars in the dumb-bell nebula. The 
author concluded that the supposed proper motion was not real, 
but due to inaccuracies in earlier measures of position. 


Mathematical Society, April 10.—Dr. E. W. Hobson, 
F.R.S., president, and, temporarily, Dr. J. Larmor, F.R.S., 
in the chair.—Dr. Hobson communicated a note on divergent 
series. After explaining the method by which Borei attaches a 
definite arithmetical meaning to certain classes of divergent 
series, by the use of related convergent series, he gave an 
account of an extension to a wider class of series which are such 
that the radius of convergence of Borel’s related series is zero. 
This extension involves the use of Bessel’s functions of imaginary 
argument in place of Gamma functions.—Prof.. Love gave a 
preliminary account of some researches concerning stress and 
strain in two-dimensional elastic systems. Solutions of two- 
dimensional problems, besides being useful for purposes of 
illustration, often lead to important results in regard to the 
strength of long prisms or of thin plates. The strain and dis- 
placement can be obtained by the superposition of effects due 
to singularities of functions of a complex variable ; and there 
are relations between problems connected with prisms ot 
different sections, the areas within the two sections being trans- 
formed, one into the other, by a conformal representation.— 
The following papers were communicated from the chair :—Dr. 
Baker, Further applications of matrix notation to integration 
problems. The finite equations of the adjoint group of any 
continuous group, whether the parameters are canonical or not, 
are expressed in terms of certain matrices, and it is shown that 
any transformation of the adjoint group can be resolved into a 
succession of two transformations respectively of the first and 
second parameter groups. A formula is obtained for the general 
integral of any set of simultaneous linear differential equations 
with variable coefficients, in a form valid for the whole of the 
Mittag-Leffler star region over which the integrals exist. The 
method of obtaining this formula can be applied to establish the 
existence of, and to calculate, the integrals of a system of 
differential equations with real independent variables, the 
coefficients in the equations being integrable functions, but not 
necessarily continuous functions.—Dr. L. E. Dickson, The 
groups defined for an arbitrary field by the multiplication tables 
of certain finite groups. The object of the paper is to discuss, 
for all the cases that arise, the groups defined by certain simple 
types of finite groups. The methods employed are quite 
elementary and are practically independent of the general 
theory, as worked out by. Frobenius and Burnside. Illustra- 
tions are given of a general method of determining the irre- 
ducible factors of the group-determinant.—Prof. T. J. DPA. 
Bromwich, The convergence of series that represent a potentiai. 
It is shown that the harmonic series by which the potential of a 
body at an external point can be represented, in the neighbour- 
hood of the point, converges generally at points within the 
body. The nature of the domain of convergence is determined, 
and illustrated by examples. 


Royal Meteorological Society, April 16.—Mr. W. H. 
Dines, president, in the chair.—Captain D. Wilson-Barker 
delivered a lecture on clouds. After some remarks on the 
composition and the height of the atmosphere, the lecturer said 
that until recent years comparatively little scientific attention 
had been paid to the subject of clouds. This he largely 
attributed to the lack of a simple practical classification. The 
French naturalist Lamarck was probably the first to formulate 
one, but Luke Howard, a London merchant, about 1802 intro- 
duced the first practical classification, which is still in use among 
many observers. Clouds are formed by one of two causes, viz. 
(1) the mixing of two masses of moist air of unequal tempera- 
tures ; or (2) through changes occurring in the at ere, 
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where expansion and consequent loss of heat take place, causing 
condensation of moisture. Captain Wilson-Barker said that a 
simple primary classification is best arrived at by a two-fold 
division of cloud types, viz. (1) ‘* stratus,” or sheet clouds, and 
(2) ‘*cumulus,” or heap clouds. The former may be roughly 
considered the cloud of a settled and the latter of an unsettled 
state of the atmosphere. He showed by means of lantern slides 
a number of cloud pictures illustrating certain varieties of both 
main types. Under ‘‘ stratus,” or sheet cloud, the lecturer 
included fog stratus, high stratus, cirro-cumulus, cirrus, nimbus 
and scud ; and under ‘‘ cumulus,” or heap clouds, he included 
the ordinary cumulus, the shower cumulus, the squall cumulus 
and roll cumulus. 
Paris. 

Academy of Sciences, April 14.—M. re ae de la Grye 
in the chair.—The president announced the death of M. Alfred 
Cornu, member of the section of physics.—Researches on 
electromotive forces, by.M. Berthelot. A discussion of the 
relations between the heats of dilution and the electromotive 
force of concentration cells, From twenty-four to forty-eight 
concentration cells of sodium chloride were placed in series, the 
electromotive force of which, measured by the usual open cir- 
cuit methods, was 5-7 volts ; it was not, however, found possible 
to decompose water by such a battery.—On the fundamental 
theorem of the theory of Abelian functions, by M. Paul Pain- 
levé. An elementary and direct demonstration is here given, 
depending on the ordinary theory of functions of one variable. 
—The resistance due to companion waves, by M. de Bussy. It 
is shown by reasoning based partly on the author’s own experi- 
ments and partly on those of Froude, that in a ship the form of 
which corresponds to the maximum speed the resistance due to 
the companion waves varies as the sixth power of the speed.— 
Principle of a new interference refractometer, by M. G. . 
An arrangement of Fresnel’s mirrors is described giving circular 
fringes without the use of a slit. It would appear to be pre- 
ferable to the arrangement of Michelson in the case where it is 
necessary to have a temperature rigorously the same in the 
corresponding regions of the two interfering bundles. —Some 
remarks on the theory of Duddell’s singing arc, by M. Paul 
Janet. The singing arc discovered by Duddell furnishes a 
means of obtaining an alternating current by means of a con- 
tinuous electromotive force. The distribution of the energy 
and the values of the current in the different parts of the circuit 
are worked out and a summary of the results given.—Variations 
in spark spectra, by M. B. Eginitis. On sparking between poles 
of two metals, a gradual increase in the self-induction of the 
spark circuit frequently resulted in the elimination of the 
spectrum of one of the metals. It was not found possible to 
eliminate the spectrum of mercury, sodium and potassium in 
this way.—Retrograde diffusion of electrolytes, by M. J. Tho- 
vert. Measurements are given of the diffusion of a solution of 
an electrolyte containing an acid with the same negative ion 
into a solution of the electrolyte alone. The results were in 
complete accord with the electrolytic diffusion theory of Nernst. 
—cContribution to the theory of the dynamo, by M. N. Vasi- 
lesco-Karpen.—Remarks on the working of coherers and auto- 
decoherers, by M. O. Rochefort. It has been found by 
experiment that all coherers with spontaneous decohesion may 
be reduced to the state of ordinary coherers by diminishing the 

ressure of the imperfect contacts ; sufficient experimental data 

ve not yet been accumulated as r s the reciprocal of this. 
It has, however, been found that in certain cases with metal- 
metal or powder contacts the radio-conductor can be brought to 
the state of auto-decoherers by simple increase of pressure.— 
Luminous sensation as a function of the time, by MM. André 
Broca and D. Sulzer.—Values of the electrical resistance, the 


index of refraction and of the rotatory power of normal blood . 


serums, by MM. Dongier and With a view of 
utilising various physical methods for the study of certain patho- 
logical cases, data were accumulated for more than 200 samples 
of blood serum, care being taken to collect from only healthy 
subjects.—On the composition of gaseous hydrates, by M. de 
Forcrand. After remarking on the experimental difficulties in 
the determination of the exact composition of the hydrates of 
such a gas as sulphur dioxide, he author develops a new method 
based on the fixed ratio between the heat of formation of 
the solid hydrate and the absolute temperature at which 
this hydrate has a pressure of 760 mm.—The action of 
hydrogen upon strontium amalgam, by M. Guntz. The 
dissociation pressures of strontium hydride are measured at 
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various temperatures, and by the application of the formula of 
Clapeyron to the data thus obtained, the heat of formation of the 
hydride is calculated, and compared with the value given by 
direct experiment. From these experiments it was also possible 
to give the exact conditions necessary to the preparation of 
metallic strontium from its amalgam.—On the combinations of 
alumina with chromium sesquioxide, by M. Duboin.—On the 
composition of the amidotariric acids, by M. Arnaud. The ap- 
plication of Beckmann’s reaction to tariric ketoxime gave un- 
decylamine, — acid, lauric acid and amidocaproic acid, 
from which the formula CH,;—(CH,),»>—C =C—(CH,),—CO,H 
is deduced for tariric acid.—On diacetylbenzoylethane and 
acetylmethylphenylfurfurane, by M. F. March.—On metho- 
ethenylbenzene, by M. M. Tiffenau.—On oxyisopropylphos- 
phinic acid, by M. C. Marie.—The action of the organo-magne- 
sium compounds on the &-ketonic esters, by M. V. Grignard. 
Acetoacetic ethyl ester reacts with magnesium methyl iodide 
entirely in the enolic form ; its mono-alkyl derivatives appear to 

have as a mixture of the enolic and ketonic forms ; the pro- 
duct of condensation of acetoacetic ester with aldehydes, react 
with the magnesium alkyl compounds in a manner corresponding 
to the formula of Classen. —On the ichthyological fauna of the 
basin of the Adour, by M. G. de Saint-Paul.—On the epithelio- 
glandular origin of the seminal cells, by M. G. Loisel. The 
conclusion is drawn from the experiments cited that in all 


vertebrates, including mammals, birds, reptiles and fishes, the ; 


seminal cells are derived from a glandular epithelium.—On the 
generic identity of Zygodia axillaris and the Baissea, by M. 
‘Henri Hua.—The treatment of rickets by cod liver oil con- 
_ taining lecithin, by M. G. Carriere. The cod liver oil used 

- contained 0'41 per cent. of lecithin derived from eggs, and was 
applied in five cases, with the result that the disease was 
arrested and cured in from four to six months.—Researches in 
the variations arising in the toxic power of certain mineral and 
organic compounds, according to the chemical groups to which 
= are linked in their soluble compounds, by M. Marc 

ont. 


DIARY OF SOCIETIES. 
THURSDAY, ApRit 24. 

‘Royvat Society, at 4.30.—On Skin-currents. ‘Part Human 
Skin: Dr. A. D. aller, F.R.S.—Antarctic Origin of the Tribe 
Scheenex : C. B. Clarke, F.R.S.—A New Interpretation of the Gastric 
Organs of Sfirula Nautilus and the Gastropods: J. E. S. Moore and 
W. B. Randles.—Absolute Magnetic Observations at the Valencia 
Siasrvatery (Cahirciveen, Co. Kerry), 1899, 1900 and igor: J. E. 

‘ullum. 

“Rovat INnsT1ITUTION, at 3.—The Oxygen Group of Elements: Prof. 
J. Dewar, F.R.S. 

‘INstTITUTION OF ELECTRICAL ENGINEERS, at 8.—Problems of Electric 
Railways : J. Swinburne and W. R. Cooper. (Adjourned discussion).— 
Form of Model General Conditions, for use in connection with Contracts 
for Plant, Mains, and Apparatus for Electricity Works. Asdrafted by a 


Committee. 
FRIDAY, Aprit 25. 

Retae INSTITUTION, at 9.—X-Rays and Localisation: Dr. J. Mackenzie 

vidson. 

Puysicat Society, at 5.—An Exhibition of a Mechanical Break for 
Induction-coils : Dr. Dawson Turner.—A Temperature Indicator for use 
with Platinum-thermometers, in which Readings are Automatically 
Reduced to the Gas Scale: R. S. Whipple.—Note on the Compound 
Pendulum: S. A. F. White. 

InstiruTIon oF Civit ENGINEERS, at 4.—Sir W. C. Roberts-Austen, 
K.C.B., F.R.S., will repeat the ‘* James Forrest” Lecture on Metallurgy 
in Relation to Engineering. 

MONDAY, Apri 28. 

Society or Arts, at 8.—Glass for Optical Instruments : Dr. R. T. Glaze- 
brook, F.R.S. 

‘Rovat GEoGRAPHICAL SociETy, at 8.30.—Trade Routes in Eastern 
Persia: The Earl of Ronaldshay and Edward Penton. 

InstiruTe or Actuaries, at 5.30.—Vaccination and the Act of 1398: 


A. F. Burridge. 
TUESDAY, 29. 

ANTHROPOLOGICAL INSTITUTE, at 8.30.—Stone Axes and other objects 
from Queensland: R. D. Darbishire.—Notes on the ‘‘ Goura,” the 
Musical Instrument of the Bushmen and Hottentots: H. Balfour. 

InsTITUTION oF CiviL ENGINEERS, at 8.—Annual General Meeting. 

ES DAY, 30. 

Society or Arts, at 8.—The Tim Resources of the Australian 
Commonwealth : E. T. Scammell. . 

CHEMICAL Society, at 5.30.—(1) On the Preparation of Absolute Alcohol 
from Strong Spirit ; (2) On the Vapour Pressures and Boiling-point of 
Mixed Liquids ; (3) The Correction of the Boiling-points of Liquid from 
Observed to Normal Pressure: S. Young.—{1) On the Properties of 
Mixtures of the Lower Alcohols ; (2) On the Properties of Mixtures of 
the Lower Alcohols with Benzene, and with Benzene and Water; (3) 
Fractional Distillation as a. Method of Quantitative Analysis ; (4) 
‘Vapour Pressures and Specific Volumes of Isopropyl Isobutyrate: S. 
Young and E. C. Fortey.—Nitrogen Bromides containing the Propionyl 
Group: F. D. Chattaway. 

GEOLOGICAL Society, at 8.—The Origim and Associations of the: Jaspers 
of South-eastern Anglesey: E. Greenly.—The Mineralogical Constitu- 


NO. 1695, VOL. 65 | 


tion of the Finer Material of the Bunter Pebble-Bed in the West of 

England: H. H. Thomas.—Revision of the Phyllocarida from the 

Chemung and Waverly Groups of Pennsylvania: Prof. C. E. Beecher. 
THURSDAY, May t. 

Rovat Society, at 4.30.—Probable Papers : —Coefficients of the Cubical 
Expansion of Ice, Hydrated Salts, Sollid Carbonic Acid, and other 
Substances at Low Temperatures : Prof. J. Dewar, F.R.S.—The Con- 
ditions determinative of Chemical Change and of Electrical Conduction 
in Gases, and of the Ph of L ity : Prof. H. E. Armstrong, 
F.R.S.—On the Insulation Resistance of the illary Electrometer, 
and the Minimum Quantity of Electricity required to produce a Visible 
Excursion: G. J. Burch, F.R.S. 

Rovat InsTITUTION, at 3.—Recent Geological Discoveries: Dr. A. 
Smith Woodward, F.R.S. 

LinNEAN Society, at 8.—(1) On the M li with 
special reference to the Lemurs ; (2) On the Brain of the Elephant Shrew, 
Macroscelides proboscideus : Dr. Elliot Smith.<On the Early Condition 
of the Shoulder-Girdle in the Polyprotodont Marsupials, Dasyurus and 
Perameles: Dr. R. Brown. 

INSTITUTION OF ELECTRICAL ENGINEERS, at 8.—Automatic Relay Trans- 
lation for Long Submarine Cables: S. G. Brown. 

RONTGEN SOCIETY, at oe Relation between X-Raysand allied 
Phenomena in Light and Eléctricity : Ernest Payne. ( Discussion.) 

FRIDAY, May 2. 

Rovat InsTITUTION, at 9.—Experimental Researches on the Constitu- 

tion of Crystals: A. E. Tutton, F.R.S. 


CONTENTS. 

Practical Zoology for Beginners. By E. W. . . 
Ferments and Fermentation. By Dr. A. C. Houston 
Our Book Shelf :— 


hell. 


PAGE 
581 
582 


The Teacher’s 
Manual of Object Lessons for Rural Schools— 
Senior.”—A. D. H. 
Palmer: “‘ Poultry Management on a Farm”. . . . 
Adams: ‘‘ Lectures on the Lunar Theory” ... . 
Stephen and Pollock: ‘‘ Lectures and Essays by the 
late William Kingdon Clifford, F.R.S.” ..... 
Vivanti: ‘‘ Teoria delle Funzioni Analitiche” .. . 
Leaper: ‘*‘ Graduated Exercises in Elementary Prac- 


Letters to the Editor :— 
The Education Bill.—Sir J. G. Fitch; Sir W. T. 


Thiselton-Dyer, K.C.M.G., F.R.S. Se 
The Dangers of Coral Reefs to Navigation.—J. Stan- 
Rearrangement of Euclid Book I.—Prof. G. H. 
The Morphology of the Pleuronectide.—F. J. Cole . 
Swarm of Velella.—Prof. Ch. S. Sherrington, 
F.R.S.; Rose Haig Thomas ........ 
Habits of the Gar-fish and Mackerel.—J. T. Cun- 
Flint Implements at Chelsea.—A. B. Marshall . 
The Misuse of Coal.—Subscriber; J.P...... 
Some Scientific Centres.—IV. The Heidelberg 
PhySical Laboratory. (///ustrated) .... 
Emilien Jean Renou. By R.H.S. .... 
Notes, (/ilustrated). ..... 
Our Astronomical Column :— 
Astronomical Occurrences in May 
Nebulz and their Velocities in the Line of Sight 
The Red Spoton Jupiter... 
The Meaning of the White Under Sides of 
Animals. By Prof. Edward B. Poulton, F.R.S., 
Report of the Smithsonian Institution. (J//ustrated) 597 
University and Educational Intelligence .... . 
Scientific Serials ..... 
Societies and Academies ..........-..- 
Diary of Societies . . 


SUPPLEMENT. 
First Fruits of the Cambridge Anthropological 
Expedition to Torres Straits. By E. Sidney 
The Sea-Coast of England .......... 
Evolution and Anti-Materialism. By F. W. H. 
The Evolution of Life. ByR.M. .... 
Outlines of Physiology. By B. Moore .... 
A Protest against Vitalism, ByE. A.M... 


CA 
D! 
] 
TE 
VA, t 
v 
REE! 
Birt, 
te 
Roa 
F 
CAS Harcourt: ‘‘ Civil Engineering as applied in Con- tl 
8 Dea 
tl 
5°3 Hayy 
583 P 
Rite 
584 The 
4 
‘3 5 Copie: 
584 
A 
Se 
By 
Te 
PH 
cl 
he 
TH. 
w 
of 
he an 
17 
Nati 
mecha 
- 
PE 
fes 
Dr 
or 
net 
RI 
TI 
AT 
MI 
Scl 
Po 
iii 
iv 
vi AL, 
vill Cluaing 
ys? viii ahplica 
ix 
x 


Supplement to “ Nature,” April 24, 1902. 


CAMBRIDGE UNIVERSITY PRESS. 


Now Ready, Vol. XII. 


CATALOGUE of SCIENTIFIC PAPERS 
compiled by the ROYAL SOCIETY of LONDON. Vol. XII, 
1800-1883. Supplementary Volume. Demy 4to, Cloth, 25s. net; 
Half-Morocco, 32s. net. 

Now Ready, Part III. 


DIFFERENTIAL EQUATIONS, 
THEORY OF. By A. R. FORSYTH, Sc.D., F.R.S., Sadlerian 
Professor of Pure Mathematics in the University of Cambridge. Part 
Ill. IV.). ORDINARY LINEAR EQUATIONS. Demy 
8vo. 12s. 6d. net. 


THE JOURNAL OF HYGIENE. Edited 
by G. H. F. NUTTALL, M.D., Ph.D., Lecturer in Bacteriology and 
Preventive Medicine in the University of Cambridge, in conjunction 
with J. S. Hacvane, M.D., F.R.S., Lecturer in Physiology in the 
University of Oxford, and A. NewsHoime, M.D., F.R.C.P., Medical 
Officer of Health of Brighton. 

Now Ready, Vol. II., No.2. Price 5s. net. 
Contents :— 

Reep, WatTerR. ‘“‘ Recent Researches concerning the Etiology, Propaga- 
tion. and Prevention of Yellow Fever, by the United states Army 
Commission.” 

Birt, Mayor C., and Lersuman, Mayor W. B. ‘‘ Anew Acid-Fast Strep- 
tothrix, Pathogenic to Man and Animals.” 

Rocers, Lzonarp. “ An Experimental Enquiry on the Disinfection of 
Floors for Plague.” 

Paton, D. Noet. ‘Observations on the Movements of the Pollutions of 
the Tyne Estuary during the Summer of rg0r."” 

NewsHoime, ArtHurR. ‘‘ Onan Outbreak of Sore Throats and of Scarlet 
Fever caused by Infected Milk.” 

Grauam-Smitu, G. S. ‘“‘The Measures taken to Check the Diphtheria 
Outbreak of 1901 at Colchester.” 

Dean, Georce, and ‘Topp, Cuartes. Experiments on the Relation of 
the Cow to Milk-Diphtheria.” 

Haywarp, T. E. “On the Construction and Use of Life-Tables from a 
Public Health Point of View.” 

Ritcuig, James. ** A Review of Current Theories regarding Immunity.” 


The Subscription price, payable + ae is 15s. met per volume (Post- 
ree). 


Copies of Vol. I. may be had at Subscription price, unbound ; or Bound in 
Buckram, 18s. 6d. met. 


CAMBRIDGE NATURAL SCIENCE MANUALS. 
BIOLOGICAL SERIES. 
General Editor—A. E. SHIPLEY, M:A., 
Fellow and Tutor of Christ’s College. 


LECTURES ON THE HISTORY OF 
PHYSIOLOGY DURING THE SIXTEENTH, SEVENTEENTH 
AND EIGHTEENTH CENTURIES. By Sir M. FOSTER, 
K.C.B., M.P., M.D., Sec.R.S., Professor of Physiology in the Univer- 
sity of Cambridge. Demy 8vo. With Frontispiece. 9s. 

Spectator.—‘* We can recommend this admirable and suggestive book 
with confidence to all, laymen or doctors, who wish to trace the gradual 
rowth of man’s knowledge of the physical basis of his life.” 


OOLOGY: AN E MENTARY TEXT- 
BOOK. By A. E. SHIPLEY, M.A., Fellow and Tutor of Christ's 
College, Cambridge, and E. W. MACBRIDE, M.A. (Cantab.), D.Sc. 
(Lond.), Professor of Zoology in McGill University, Montreal. Demy 
8vo, with numerous Illustrations. 1os. 6d. net. 

School World.—“ As a thoroughly trustworthy and instructive text-book 
for serious students, the work can be strongly recommended. Its value is 
enhanced by the large number of excellent illustrations, many of which are 
GRAS fresh.” 

GRASSES: A HANDBOOK FOR USE IN 
THE FIELD AND LABORATORY. By H. MARSHALL 

| WARD, Sc.D., F.R.S., Professor of Botany in the University of Cam- 
bridge. With Illustrations. Crown 8vo. 6s. 

A MANUAL AND DICTIONARY OF 


THE FLOWERING PLANTS AND. FERNS: Morphology, 


| Natural History, and Classification. Alphabetically arranged. By 
>. WILLIS 


jJ.c , M.A., Gonville and Caius College, Director of the 
Royal Botanic Gardens, Ceylon. 2 Vols. Crown 8vo. 1os. 6d. 
Bookman.—‘‘ One of the most useful books existing for students of 
botany. . . . The student who has this book and the chances which Kew, 
or even one of the smaller gardens, affords him, will make a steady and 
really scientific ess.” 


ELEMENTS of BOTANY. By F. Darwin, 


M.A., F.R.S. With numerous Illustrations. Crown 8vo. Second 
Edition. 45. 


6d. 
PRACTICAL PHYSIOLOGY of PLANTS. 
By F. DARWIN, M.A, F.R.S., and E. H. ACTON, M.A. With 


Illustrations. Crown 8vo. Second Edition. 4s. 6d. 


London: C. J. CLAY & SONS, Cambridge 


University Press Warehouse, Ave Maria Lane. 


MR. EDWARD ARNOLD'S LIST 


A TEXT-BOOK OF PHYSICS. With 
Sections en the Application of Physics to Physiology and Medicine. 
By R. A. LEHEELDT, D.Sc., Professor at the East London 


wy College. viii+304 pages, with 112 Diagrams. Crown 8vo, | 


th, 6s. (Next week. 


PHYSIOLOGY FOR BEGINNERS. By 
LEONARD HILL, M.B., F.R.S., Lecturer on Physiology, London 
Hospital Medical College. viii+117 pages, with 60 Illustrations. 
Cloth, 1s. (Next week. 


THE BALANCING OF ENGINES. By 
W. E. DALBY, M.A., B.Sc., M.Inst.C.E., M.1I.M.E., Professor 
of Mechanical Engineering and = ony Mathematics in the Cit 
and Guilds of London Technical College, Finsbury. Demy 8vo, wit 
173 Illustrations, ros. 6d. net. 

Nature.—‘‘ Prof. Dalby has produced a book useful alike to the 
mechanical engineer and the student.”* 


LECTURES ON THEORETICAL AND 
PHYSICAL CHEMISTRY. By Dr. J. H. VAN 'T HOFF, Pro- 
fessor of Chemistry at the University of Berlin. Translated by 
Dr. R. A. Lexnretpt. In three Volumes, Demy 8vo, Cloth, 28s. net, 
or separately as follows :—Part I. CHEMICAL DYNAMICS. | 12s. 
net. Part I], CHEMICAL STATICS. 8s. 6d. net. Part III. 
RELATIONS BETWEEN PROPERTIES AND COMPOSI- 
TION. 7s. 6d. net. 


A TEXT-BOOK OF ZOOLOGY. ByG.P. 
MUDGE, A.R.C.Sc., Lond., F.Z.S., Lecturer on Biology at the London 
School of Medicine for Women, and on Zoology and Botany at the 
Polytechnic Institute, Regent Street, and Demonstrator on Biology at 
the London Hospital Medical College. xvi+416 pages, with 2 Coloured 
Plates and about 200 original Illustrations. Crown 8vo, Cloth, 7s. 6d. 


A Listof the YALE BICENTENNIAL PUBLICATIONS, in- 
cluding several important scientific works, will be sent post free on 
application. 


London: EDWARD ARNOLD, 37 Bedford Street. 


MR. MURRAY'S LIST. 


NOW READY, A CHEAPER EDITION. 
Uniform with “ The Origin of Species,” &c. 2s. 6d. net. 


CHARLES DARWIN. 


His Life told in an Autobiographical Chapter, and in a Selected Series 

of his Published Letters. —— ‘Sy Son, Francts Darwin, Fellow 

of Christ's College, Cambridge. ith a Photogravure Portrait. Large 
Crown 8vo. as. 6d. net. 


HOME AND SCHOOL LIBRARY. 
Edited by LAURIE MAGNUS, M.A. 
Magdalen College, Oxford. 

A FIRST COURSE OF PRACTICAL 
SCIENCE, with full directions for Experiments and numerous Exer- 
cises. By J. H. LEONARD, B.Sc., With a Preface by Dr. 
Grapsténg, F.R.S. F'cap 8vo. 15. 6d. 


These lessons are taught on the heuristic method, with a view to stimu- 
lating the learner’s powers of observation and experiment. 


**The exercises described are suitable for quite young beginn and 
pm hae serve the double purpose of applying the pupil's knowledge of 
arithmetic and developing a scientific frame of mind. . . . e experiments 
are described concisely and are well arranged.” — Nature. 


THE FACE OF NATURE. Popular 


Readings in Elementary Science. By the Rev. C. T. OVENDEN, 
D.D., Canon of St. Patrick's, Rector of Enniskillen. With numerous 
Diagrams. F'cap 8vo. 2s. [Ready immediately. 


A FIRST COURSE OF CHEMISTRY. 
By J. H. LEONARD, Author of “A First Course of Practical 


With Diagrams. [Ready immediately. 
*,* A Complete List of the Volumes in this Series will be sent post free on 
application. 


JOHN MURRAY, ALBEMARLE STREET, W. 
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Sale by Auction. 


GREAT SALE OF NATURAL HISTORY OBJECTS, &c., 
TUESDAY, MAY 6, AT 12.30. 


MR. J. C. STEVENS will offer at his 


Rooms, 38 King Street, Covent Garden, W.C., British and Foreign 
Legidaprere and Cabinets, a very fine Collection of Eggs, also a fine 
Collection of Birds with Nests and Eggs, as formed by the late 
Rey. J. B. CuHanpLer, of Witley, Surrey; Heads and Horns of 
Animals, -many rare and interesting Geological and Ethnological 
Specimens. 

On View day prior and Morning of Sale. 


Catalogue in course of preparation, may be had on application. 


LATEST PUBLICATIONS OF THE ZOOLOGICAL 
SOCIETY OF LONDON. 


PROCEEDINGS OF THE ZOOLOGICAL 
SOCIETY OF LONDON, 1901. Vol. II. Part II., containing Papers 
read at the Scientific Meetings held in November and December, 1901. 
With 15 Plates. Price to Salem, gs. ; to the Public, 12s. 


TRANSACTIONS. Vol. XVI., Part IV., 
containing a Paper on New or Imperfectly known Ostracoda, chiefly 
from a Collection in the Zoological Museum, Copenhagen, 7 G6. s. 
BRADY, M.D., LL.D., D.Sc., F.R.S. With 5 Plates. rice to 
Fellows, gs. ; to the Public, ras. 

To be obtained at the Society’s Office, 3 Hanover Square, W., or 

through any Bookseller. 


HIGH GRADH SHCONDARY 

FOR SCIBNTIFIO WORE. 
Reliable and Standard Instruments. 
Practical and Test Batteries, as supplied to 
H.M. Government, including the Astro- 
somer Royal; also to the principal 
Scientific and Technical Schools, 
and to Lloyd's for Wireless 
Telegraphy. 


successfully used in X-Ray work in 

the leading Hospitals, and during the 

present campaign in South Africa by the 
R.A.M.C. Can be ordered through all first-class 
Instrument Makers, or from the Sole Manufacturere— 


Batteries of all voltages on Loan per Dav or longer. 


LIQUID AIR IN LESS THAN 10 MINUTES. 


Dr. HAMPSON’S AIR-LIQUEFIER is now made to a standard pat- 
tern, and numbers are in use in University Lab ies and elsewhere in 
various countries, The whole apparatus is neat and compact and its parts 
very easily moved ; the Liquefier, without stand, being a cylinder 17 inches 
high and 8 inches in diameter. 

It begins to liquefy air in from 6 to 10 minutes after the admission of air 
“ from 150 to 260 atmospheres pressure, making over a litre of liquid per 

our. 

It requires no ice and salt, carbonic acid, or other auxiliary refrigerant. 

It produces a perfectly clear liquid, which requires no filtering 

It works all day long day after day without plugging of pipes or valves. 


The operator has only one gauge to watch, and one valve to control. 


For Price and Particulars apply to the Sole Makers :— 


BRIN’S OXYGEN COMPANY, LIMITED, 
WESTMINSTER, LONDON. 


WwW. G. PYE & CO., 


Granta Works, Mill Lane, 
Cambridge. 


SCIENTIFIC INSTRUMENT MANUFACTURERS. 
RELIABLE APPARATUS AT 
MODERATE PRICES. 
NEW 
PATTERN 
READING 
MICROSCOPE. 
Price 
£3 10s. 
Geometric Slides 
and Fittings. 
Micrometer Screw 
reading to ‘oos 
mm. 
oscope tube. 


WRITE FOR DESCRIP#IVE PAMPHLET. 


2 Vols., Crown 8vo, 4s. 6d. each. 


AN INTRODUCTION TO THE STUDY OF THE 
COMPARATIVE ANATOMY OF ANIMALS. 


By G. C. Bourne, M.A, D.Sc., F.L.S., Fellow and Tutor of New 
College, Oxford ; Lecturer in Comparative Anatomy. Vol. I. Animal 
The Protozoaand Ccelenterata. Vol. The Cce'omate 
Metazoa. 


London: GEORGE BELL & SONS, York Street, Covent Garden. 


With 30 Original Illustrations. Price 2s. 6d. 
The HYGIENE of the MOUTH. 
A Guide to the Prevention and Control of Dental Diseases. 


By R. DENISON PEDLEY, L.D.S. Eng., F.R.C.S. Ed. 
Dental Surgeon to the Evelina Hospital, Southwark. 


BY THE SAME AUTHOR. 
The DISEASES of CHILDREN’S TEETH. 


Well Illustrated. Price 7s. 6d. 
SEGG & CO., 289 and 291 Regent Street, London, W. 


SECOND-HAND BOOKS. 


JOHN WHELDON AND CoO., 
88 GREAT QUEEN ST., LONDON, W.C. 


can supply most Books in the various branches of 


SCIENCE ano NATURAL HISTORY 


in good condition at moderate prices. 


STATE WANTS, OR CATALOGUE SENT POST FREE. 


TO READERS ABROAD. 


WANTED Butterflies, Moths, Beetles, Flies and other Insects; also 

Scorpions, Spiders, &c., from Foreign Countries. Full value remitted 

return mail for specimens sent. N.B.—Pack carefully so that they reac 
us undamaged. 


Addresses also invited for Sale or Exchange. 


HEYNE BRO , Cabinets, 


Books, Apparatus, Pins, &c., 
tro & 111 STRAND, LONDON, W.C. 
Price Lists on application. Specimens submitted for selection. 


“X” RAY TUBE FOR THERAPEUTIC WORK 


In using this tube there is no necessity 
to screen healthy tissues while treating 
diseased parts, as the rays. can only pass 
effectively through window of special glass 
at end of projection. 


A. C. COSSOR, 54 Farringdon Road, E.C. 


(CONTRACTOR TO H.M. GOVERNMENT). | 


DARTON’S LATEST 
IMPROYED SELF-RECORDING 
BAROGRAPH. 

FITTED WITH LEVER MOVEMENT. 

Can be obtained through all Opticians, or of 
the Makers, 


F.DARTON & CoO.. 


CLERKENWELL OpTicaL Works, 
142 ST. JOHN’S ST., LONDON. 


Fully Ilustrated List of Meteorological Instruments 
(neluding Above) Post free, also List of Electrical Novelties. 
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SUPPLEMENT TO “NATURE.” 


FIRST FRUITS OF THE CAMBRIDGE AN 
THROPOLOGICAL EXPEDITION 70 TORRES 
STRAITS. 


Head-Hunters, Black, White and Brown. By Alfred C. 
Haddon, Sc.D., F.R.S. Pp. xxiv + 426. (London : 
Methuen and Co., 1901.) Price 15s. 

NDER this sporting title, Dr. Haddon has published 

a preliminary and popular account of the Cam- 
bridge Anthropological Expedition to Torres Straits and 
its unofficial extension to Sarawak. Expeditions for 
various scientific purposes have long been familiar. 

Expeditions for specifically anthropological purposes 

have been frequently organised in the United States and 

in Germany ; but in this country such an expedition is a 

“new departure.” Contributions to the cost of the 

Torres Straits Expedition came from more than one 

source ; the chief part of the funds, however, was sup- 

plied by the University of Cambridge— hence the name. 

The expedition was led by Dr. Haddon, whose interest 

in the natives had been excited ten years before, when 

he visited the islands of Torres Straits on a scientific 
mission of a different character. He secured as col- 
leagues Dr. W. H. R. Rivers, Dr. C. S. Myers, Mr. 

W. McDougall, Mr. Sidney H. Ray, Mr. C. G. Selig- 

mann and the late Mr. Anthony Wilkin—the majority 

of them Cambridge men. They left London on 

March 10, 1898, and the last of them returned on May 

31 in the following year. Nearly seven months were 

spent by most of them in Torres Straits, on the islands 

and on the mainland of New Guinea, with a short visit 
to the contiguous part of Australia. Upwards of four 
months were spent by the leader of the expedition, Mr. 

Ray and Mr. Seligmann at Sarawak, whither Dr. Myers 

and Mr. McDougall had preceded them. 

The object of the expedition was not merely to in- 
vestigate the physical and mental development of the 
islanders of Torres Straits, but to determine, if possible, 
their ethnological position, situated as they are geo- 
graphically between the Papuans and Melanesians of 
New Guinea and the islands further to the eastward, on 
the one hand, and the Australian race on the other. 
The result has been to trace the population wholly to 
the north and east, without any recognisable admixture 
of the Australian element, although many of the islands, 
and those the largest, are within a few miles of Cape 
York. The amount of work done in the way of physical 
observations, mental tests and investigations into the 
civilisation of the natives will only be rendered appreci- 
able when the official reports are complete. A very 
slight examination, however, of the part (by Dr. Rivers) 
which has already been issued will suffice to. convince 
everyone of the extreme care with which the inquiries 
were conducted, and of the value of the information 
obtained as data for induction and as a guide for future 
researches. 

The fact that the islanders have been under continuous 
European influence for a quarter of a century rendered 
them more docile and capable of assisting the investiga- 
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tions into their physical and mental qualities. But it 
had the inevitable disadvantage that their customs were 
undergoing rapid change ; many interesting ceremonies 
and institutions had been abandoned ; the old lore and 
many of the old superstitions were beginning to be 
forgotten; the shrines of the ancient worship were 
neglected or desecrated ; and European clothing and 
mission churches were outward and visible signs of the 
new order. It is true this change was not without its 
compensations. Communication was made easier by 
the fact that nearly all the natives knew some pidgin 
English, as well as by their comparative familiarity with 
the ways of white men. But again: and again things 
of importance that had been recoverable even ten years 
previously had vanished. Old men, the depositories of 
tradition, had died. Ceremonies which the travellers 
witnessed were often only make-shift and imperfect 
representations performed for their special behoof, and 
had to be supplemented by explanations, too often, 
doubtless, as imperfect as the representations. “It was 
very saddening,” says Dr. Haddon, “to be continually 
pulled up in our researches by the oft-repeated cry of 
‘ Too late!’” In spite of all this, however, much sur- 
vived. Amusing instances are given, showing how the 
old superstitions lingered in the minds of those who had 
renounced them and who were.doing their best to lead 
Christian lives according to the standard of their mis- 
sionary instructors. 

Dr. Haddon’s narrative of the expedition contains some 
very entertaining chapters, and some excellent stories of 
the natives and of the stratagems resorted to by the 
travellers to obtain the information they were seeking. 
One of the quaintest things is the account of a missionary 
meeting on the island of Mabuiag, which Dr. Haddon 
was suddenly called on to address. After the meeting 
was over, a war-dance was performed by some of the 
natives for the delectation of the scientific visitors. 
It was called Kwoiam’s dance, after the mythical 
hero of the island. Men who had been singing hymns, 
and evincing their genuine interest in the mission by 
giving what were really substantial sums of money for the 
evangelisation of New Guinea, painted themselves with 
red and black and yellow ochre, adorned themselves with 
cocoa-nut leaves, and carried bows and arrows and (to 
represent decapitated human heads, such as they once 
had borne in grim earnest) cocoa-nuts and pawpaws. So 
vivid was the representation that in the course of the 
dance “some old women, excited ‘by the memory of 
former days, could not refrain from joining also.” 
“ Imagine,” exclaims the author, “a ‘May meeting’ in 
Exeter Hall closing with a war-dance !” 

The narrative also contains incidentally pregnant hints 
for future anthropological explorers. But, on the whole, 
its interest is secondary to that of the ethnographical in- 
formation interspersed or set forth in special chapters. 
Some of this is of high value, though probably not ex- 
panded as fully as it will be in the official report. The 
subject of totemism has during recent years occupied a 
large space in the discussions concerning the evolution of 
religion and of social institutions. Until we see the 
details of Dr. Haddon’s discoveries it is, perhaps, prema- 
ture to say that they will settle any of the questions to 
which it has given rise. But enough appears in the volume 
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before us to satisfy us of the importance of these dis- 
coveries. They point to the economic value of totemism, 
in which Dr Frazer has suggested its origin is to be found. 
The dugong-clan on Mabuiag seem to have performed 
rites to secure plenty of dugongs, the turtle-men to secure 
plenty of turtles. The office of rain-maker is said to be 
hereditary ina certain family, though to what clan it be- 
longed and what position it occupied in the clan we are 
not yet told. The localisation of the totemic ceremonies, 
the use of the same word (augid) to mean the totem 
itself, the sacred objects used in the ceremonies, and a 
human ancestral (though probably mythical) hero- sug. 
gest that totemism was passing into the worship of 
ancestors, or at least into hero-worship, “and a hero- 
worship that is suspiciously like the origin of a god.” 
Not less important than the meaning and development of 
totemism is the delimitation of its area. Here, too, good 
work has been done. Although totemism was flourishing 
in the western islands of the Straits and bore evidence 
that it had been brought with the immigration from New 
Guinea, the travellers failed to trace it in some of the 
powerful stocks of British New Guinea ; they ascertained 
that there was no true totemism in the eastern islands, 
and their researches in Borneo seem definitely to nega- 
tive any connection between the animal-cult of the tribes 
in Sarawak and totemism. 

Where the totem-clan does not exist, a point of great 
interest is the organisation of society and the conception 
of relationships. On this we are told nothing directly. 
We learn, however, that Dr. Rivers made minute in- 
quiries into the genealogy of the Murray Islanders and 
some other peoples. It is to be hoped that when these 
are published we shall have some data for inferences, not 
merely as to hereditary qualities, but also as to social 
relations. 

Interesting as the chapters relating to Torres Straits 
and New Guinea are, those which narrate the author’s 
experiences in Borneo and discuss some of the supersti- 
tions practised there are in no way inferior. Balan’s 
love-story is delightful, and the chapter on the peace- 
making at Baram forms an artistic conclusion to the 
mission. On the omen-animals Dr. Haddon is able to 
contribute some additional facts to our knowledge, as 
well as to describe the ceremonies he w.tnessed. The 
chapter on the cult of skulls, and the scenes in which he 
was an actor as the purchaser of skulls, are perhaps even 
more suggestive. We learn that the practice of taking 
skulls is not an ancient one among the Kayans and 
Kenyahs, two of the larger and more influential tribes. 
We are told that “some tribes believe that the persons 
whose heads they take will become their slaves in the 
next world,” and that the vendetta is acommon reason 
for the hunt of heads. But Dr. Haddon expresses no 
opinion on the origin and real meaning of the custom. 
Mr. Kruyt, a Dutch savant, has recently published an 
account of it as practised by the Toradja of Central 
Celebes. In that neighbouring island it would seem that 
the tribe referred to recognise a three-fold soul in every 
living being. There is, first, the breath ; secondly, the per- 
sonal soul ; and lastly, a part of the universal soul or vital 
ether. It is the last which is attached to the skull and 
the scalp of man and other animals. To procure the 
skull, therefore, is to render oneself the possessor of the 
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victim’s share of the vital ether. By depositing it in the 
shrine of the ancestral gods, this share is offered to them. 
As the gods appear to be the manes of ancestors,<the 
possession of this share of the vital ether fortifies the vital 
ether of the family or the clan; in other words, their 
portion of the universal soul is augmented. Mr. Kruyt, 
after examining the beliefs and customs of the Dayaks 
and Battaks, comes to the conclusion that their head- 
hunting is based upon substantially the same belief. We 
shall be glad to know whether Dr. Haddon has observed 
any facts which corroborate this theory. 

The volume is adorned with numerous reproductions 
of photographs by the author and his colleagues, as well 
as by many sketches. The photographs are for the most 
part good, some excellent. In many cases, however, the 
reproduction is on too small a scale for proper exhibition 
of the details. 

Full of interest for the general public, the volume is 
admirably calculated to awaken scientific curiosity and 
bespeak attention for the detailed resuits of the expedition, 
now in course of publication by the University Press. 

E. SIDNEY HARTLAND. 


THE SEA-COAST OF ENGLAND. 

The Sea-coast: (1) Destruction, (2) Littoral Drift, (3) 
Protection. By W. H. Wheeler, M.Inst.C.E. Pp. 
xii + 361. (London: Longmans, Green and Co., 
1902.) Price tos. 6d. net. 


HE sea-coast is always a fascinating object to the 
hydraulic engineer, for besides the varieties of its 
conditions, it is the place where the most vehement 
attacks of the orces of nature have to be encountered 
and provided against. The sea is an ever-present foe, the 
power of which when lashed into waves by gales is almost 
incalculable, always quick to pierce any weak point in 
the defences and to push forward its advantage by en- 
larging the breach, and scmetimes producing wide- 
spread ruin before the initial damage can be repaired. 
Moreover, in some cases, the protection of one part of 
the coast leads to the weakening of an adjacent portion, 
and the sea, foiled in a direct attack, overcomes opposition 
by a sort of flank movement on an unprotected place. 
On some coasts the gradual advance of the sea can only 
be checked for a time ; and the erosion of the cliffs during 
storms is promoted by the disintegrating action of rain 
and frost, the débris being scattered over the beach and 
eventually carried away by littoral drift. The rate of 
encroachment of the sea depends mainly on the ex- 
posure of the coast, the slope of the beach and fore- 
shore, and the nature of the cliffs or shore ; for on a very 
open sea-coast exposed to strong winds, with deep water 
near the shore, the erosive action of the large waves 
rolling in is very great, especially when breaking against 
cliffs composed of clay or other readily disintegrated 
materials. Irresistible secular changes appear to be 
taking place along some coasts, for a slow but steady 
advance of the sea may be noted in some places, and 
a distinct retrogression observed in other parts. The 
protection of land against the ravages of the sea 
must depend upon the value of the land and its position. 
Where villages and towns have been built alongside the 


sea-coast, large sums may be advantageously expended 
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in securing such valuable sites from injury, and in forming 
and preserving promenades in front of them ; and where 
low-lying or reclaimed lands, extending a considerable 
distance inland, are protected by sea banks, it is very 
important that these barriers against extensive inunda- 
tions should be efficiently maintained. In places, how- 
ever, where long stretches of agricultural land, well above 
sea-level, bordering the sea-coast are subject to gradual 
erosion, the cost of adequately protective works would 
amount to more than the value of the land lost, 

The author has for many years taken an interest in 
the changes taking place along the coasts of England, 
and the results of the various means adopted at different 
places for their protection; and his researches into 
records and observations of littoral drift, the action of 
waves and tides, sea-coast protection, and shingle-banks 
and sand beaches have formed the subjects of papers 
read at the Institution of Civil Engineers and meetings 
of the British Association, and articles contributed to 
The Engineer and this Journal, which have been collected 
together to form the present book. The subjects are 
dealt with under three general heads, namely, (1) 
“ Destruction,” (2) “ Littoral Drift,” and (3) “ Protection.” 
After a short introductory chapter, the first head is con- 
sidered in a single chapter on ‘* The Action of Shore 
Waves” ; the second head forms the title and the subject 
of the following chapter ; whilst the protection of the sea- 
coast is dealt with in three chapters, two relating to sea- 
walls and the third to groynes. These matters, however, 
occupy barely more than one-third of the book, and the 
remainder of the volume is taken up with an inordinately 
long chapter of above two hundred pages, giving details 
of the south, east, and west coasts of England, and a com- 
paratively short chapter on the coasts of northern France, 
Belgium and Holland. These two last chapters con- 
stitute an elaborate compilation of facts concerning the 
sea-coasts referred to, collected from various publications, 
including naturally the reports and numerous data ob- 
tained by the Coast Erosion Committee of the British 
Association, and also the author’s own observations, which 
should prove useful for reference ; but the main interest 
is comprised in the earlier portion of the book, which 
embraces the chief object of its publication. 

In the chapter on the action of shore waves, the 
author propounds his theory that the main agent of the 
littoral drift observed along our coasts is tidal action, 
and that storm waves are only auxiliary agents of quite 
minor importance ; and he restates this view with greater 
emphasis, as an established fact, towards the close of 
the following chapter, on littoral drift, in these words 
(p. 75) :— 

“As already mentioned, the agent which is instru- 
mental in building up shingle into banks and transport- 
ing it along the coast is the tide, which accomplishes 
this by means of the waves which are for ever breaking 
on the beach as the tide rises and falls. The formation 
and action of tidal shore wavelets has been already 
described in the chapter on wave-action. These wave- 
lets, aided by the flood current, lift up and carry forward 
any coarse sand, loose stones, or other material with 
which they come in contact, and leave some portion of 
them stranded at the highest point on the beach to which 
the tide of the day reaches.” 


In a paper on “ Littoral Drift,” read at the Institution 
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of Civil Engineers in 1896, Mr. Wheeler enunciated this 
theory, and in the discussion which followed, remark- 
able unanimity_was manifested by.the speakers in dissent- 
ing wholly from this view; and it may reasonably be 
surmised that the author hopes that acceptance of his 
theory, which was on that occasion denied him by the 
persons most conversant with the subject, may, when 
brought forward in the sort of authoritative form of a 
book, be granted him by the general public. His notion 
of the power of tidal action is evidently in some measure 
due to his assumption that the tidal wave is a wave of 
translation, with the entire body of water composing it 
in motion throughout its whole depth ; and he does not 
realise that this would involve a continuous movement 
of the sea in one direction, at the rate of progression of 
the tidal wave, which in the Pacific Ocean, the cradle of 


the tides, amounts to about 1000 miles an hour, and 


even in the English Channel reaches about 55 miles an 
hour ; whilst the clashing together, off the mouth of the 
Thames, of two of these waves of translation coming 
from opposite directions would be a remarkable sight. 
The author, moreover, in attributing littoral drift to the 
action of the wavelets of the flood tide along the shore, 
appears to ignore the reverse action of the ebb; though 
in referring to the effect of tidal currents on submerged 
sand-beds in channels, he points out that their “move- 
ment is one of oscillation and not transportation.” A 
great number of instances might be cited of littoral 
currents and littoral drift which, in the absence of a 
tide, could not possibly be attributed to tidal action, as, 
for example, the littoral movement across the face of the 
delta of the Mississippi in the almost tideless Gulf of 
Mexico, the drift which occurs in various places along 
the shores of the Mediterranean, and the littoral current 
which diverts towards the south the alluvium issuing 
from the mouths of the Danube in the Black Sea. The 
author tries to strengthen his contention as to the para- 
mount effect of the flood tide by ascribing wind waves, 
the power and influence of which are extended landwards 
by the increased depth at high water, to tidal action. 
Thus under the heading of “ Tidal Waves” he says :— 


“In the great majority of cases the waves which affect 
beaches, cliffs, and sea-walls are those which occur when 
the rise of the tide affords the necessary depth of water 
for their formation. . . . The maximum effect due to the 
tidal wave is felt at the time of high spring tides, when 
accompanied by heavy on-shore gales.” 


Further on also the following passage occurs :— 


“Even when the depth of water in front of a sea- 
wall or cliff is only that due to the rise of tide, water 
from waves that break is thrown to very great heights. 
Thus at Hastings, where the beach at the foot of the 
sea-wall is dry at low water, and the depth of the water 
is only that due to arise of 15 feet at high water, during 
a heavy gale in the winter of 1898 the broken water was 
thrown as high as the top of a large hotel, as shown in 
the frontispiece, and shingle was lifted off the beach 
and carried across the promenade into the bedrooms of 
the houses fronting the sea. At Peterhead, as already 
mentioned, the water due to a rise of tide on the fore- 
shore of only 7 or 8 feet has been known to strike the 
wall with such force as to be thrown upwards 100 feet.” 


It is certain that the inhabitants of Hastings will have 
attributed the striking phenomenon illustrated in the book 
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to its true cause, the gale, aided undoubtedly by the raised 
water-level, due partly to the tide, and also partly to the 
heaping up of the sea against a lee shore by an on- 
shore gale; whilst the wave-stroke at Peterhead was 
not due, as implied above, to a tidal rise of 8 feet, 
but, as mentioned a few pages earlier, to the depth 
into which the breakwater has been carried, the great 
exposure of the site, and the large waves, attaining 30 
feet in height and 600 feet in length during storms, 
which, consequently, come against the structure. 

Numerous instances have been frankly quoted in the 
two chapters on wave action and littoral drift of the 
effect of waves in storms in transporting material along 
the coast, reference to two of which must suffice :— 


“In the Solent, near Hurst Castle, a shingle bank, 2 
miles long and 12 feet high, consisting principally of 
flints resting on a clay base, was moved forward in a 
north-easterly direction forty yards during a storm in 
1824... . During a heavy gale stones weighing from 2 
to 3 cwt., with large masses of seaweed growing on 
them, were loosened from their bed at a depth of fifteen 
fathoms, and thrown on to the beach.” 


Compared with the forces displayed by these effects, 
and the others given in the book produced by waves in 
storms, the wavelets of the flood tide sink into insig- 
nificance ; and, thanks to the fairness with which these 
examples have been given, it may be anticipated that 
an unbiassed, intelligent perusal of these two chapters 
will lead to conclusions at variance with those of the 
author, and that it will be realised that waves in storms 
are the chief forces producing changes in coasts and 
littoral drift, exercising their maximum effect during 
high water of spring tides, and when acting in unison 
with the tidal currents. 

From an engineering point of view, the most interest- 
ing part of the book is comprised in the three chapters 
on coast protection by sea-walls and groynes. Sea-walls 
formed of embankments with pitched slopes, or more or 
less upright masonry or concrete walls, serve for directly 
warding off the attacks of the waves in storms from the 
shore, cliffs, or sea-drives and promenades ; whilst groynes 
of timber, fascines, or concrete are projected at intervals 
down the beach to arrest the littoral drift, and by thus 
gradually raising the strand prevent the sea from eroding 
the shore. Unfortunately groynes, by collecting the 
drift along one part of the beach, deprive the unprotected 
portion further leeward of the supply by which its losses 
by erosion would be naturally replenished ; and, con- 
sequently, the advance of a length of foreshore produced 
by groynes is accompanied by a retrogression of the 
adjacent portion from the cutting off of the drift. A 
pitched slope is adopted where the shore to be protected 
is low and sandy, and where materials for a wall are 
deficient, as along the coasts of Holland and Belgium ; 
and a wall is resorted to where cliffs line the coast, or a 
sea-drive is constructed considerably above the beach ; 
and this variety in construction is due to differences in, 
the conditions rather than, as suggested by the author 
to differences of opinion amongst engineers. A simple 
upright wall has advantages for breakwaters over other 
forms where the bottom is rocky and the depth moderate ; 
but in contrasting Dover pier, which has not been free 
from injury, with the breakwaters‘at Cherbourg, Plymouth, 
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and Alderney, the author has fallen into a very common 
error of overlooking the differences of exposure and 
depth of water at these sites ; for Dover is situated in 
one of the most sheltered places of the English Channel, 
whereas Cherbourg is much“more exposed, and the 
breakwaters of Plymouth and Alderney are open to the 
Atlantic, and the latter extends into a depth of 130 feet 
at low water. Sea-walls, however, differ very materially 
from breakwaters in being built near high-water mark, 
and therefore upright sea-walls are subject to consider- 
able erosion at their toe, from the recoil of the waves 
dashing against them, which affects even chalk and shale, 
so that unless the foreshore consists of firm rock, the 
sea-wall, which is usually curved or battered on the face, 
has to be founded below the limit of erosion, or more 
commonly is provided with an apron to protect the por- 
tion of the beach near the sea-wall from the breaking 
and recoiling waves. A stepped face is sometimes given 
to sea-walls, so as to impede the upward run of the 
waves and break up the recoil; but the work must be 
solidly built, and only a moderate width given to the 
steps, otherwise the reduction of the weight on the face 
blocks due to their projection might lead to their dis- 
location under the impact of the waves. The author 
regards a sea-wall curving on its face from the apron 
laid at the slope of the beach, to the vertical at the top, 
as the best form, and no doubt such a form leads the 
waves from a horizontal to a vertical course with the 
least practicable opposition ; but at the same time, by 
minimising the impediments, it causes the waves to rise 
higher above the wall, and the upper portion of the water is 
driven over the promenade by the gale. Inthe chapter on 
“Examples of Sea-walls,” several sections of sea-walls 
are given ; and both this and the succeeding chapter on 
‘*Groynes” contain many interesting details of these 
works ; and the book as a whole furnishes a considerable 
amount of information about the coasts of England, 
which must have involved much time and trouble to 
collect. 


EVOLUTION AND ANTI-MATERIALISM. 
Principles of Western Civilisation. By Benjamin Kidd. 
Pp. vi+518. (London: Macmillan and Co. Ltd., 
1902.) Price 15s. net. 
O those who, some years back, read Mr. Benjamin 
Kidd’s *‘ Social Evolution” with great interest and 
learnt much from it, his new book will be a profound 
disappointment. Undertaking to settle all the great 
questions with which our civilisation is confronted, it 
leaves many important facts out of sight and fails to find 
a remedy for the main evils. -The style is ponderous and 
difficult. In some parts very careful reading is required 
if the exact meaning is to be made out. 

The line of argument followed is this. Evolution has 
upset all our old philosophies and obliged us to remodel 
our way of thinking. Since Darwin’s time, evolution has 
undergone a great development in the hands of Weis- 
mann. We now see that the future is predominant over 
the present. The overwhelming proportion of individuals 
interested in the struggle for existence are yet unborn. 
The contending races are struggling for “an advantage, 
probably always far in the future, to which the individual 
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and the present are alike subordinated.” In the struggle, 
“efficiency in the future” (described as “ projected 
efficiency”) “is the determining quality,” and so the 
future controls the present. 

There are two epochs of social development. In the 
former of the two, the existing social organisation counted 
for everything. In the second, “society, with all its 
interests in the present, is subordinated to its own 
future.” “ Projected efficiency” is the secret of success 
and of progress. The want of it causes stagnation. In 
the city States of ancient Greece and in ancient Rome, 
the present was omnipotent. Marcus Aurelius, noble 
character as he was, represented a decaying system, 
bounded by the present. With the spread of Christianity, 
the horizon enlarges and the future becomes predominant. 
“The visions of Christianity can never be closed within 
any limitations of the State or of political consciousness.” 
Turning to politics, we find in England at the time of the 
Revolution a looking beyond the present to the future. 
But during a later period our philosophers professed 
creeds that left out of consideration everything that lay 
beyond the horizon of the present. Bentham, Ricardo, 
Mill, Herbert Spencer are interested only in living 
individuals and their relation to the State. On the other 
hand, Burke says that society is a partnership “ between 
those who are living and those who are dead and those 
who are to be born.” In Germany, progress is hampered 
by a frankly materialistic philosophy, the philosophy of 
Marx, which takes no thought of generations yet to come. 
Among English-speaking peoples there is a conviction 
that “the principles of the Democracy which our civilisa- 
tion is destined to realise are incompatible with a 
materialistic interpretation of history.” We look to the 
future and not te the present. Hence the marvellous 
progress of our race, in spite of the fact that the average 
Englishman is averse to liberal ideas. An age of the 
free-est competition is beginning, from whichimmeasurable 
results may be expected. The present astounding expan- 
sion of the English-speaking race is as nothing compared 
with what is to be. And this magnificent future will be 
due to free competition, which will not be disgraced by 
the oppression of the workman by the capitalist, or by 
the barbarism of our present commercial methods. The 
predominance of the future will make all this possible. 
The evolutionary process will be projected aitogether 
beyond the present. 

All these theories seem to have their origin in Mr. 
Kidd’s strong anti-materialistic convictions. His formula 
of the future (to propose a brief name for it), which 
forms the central doctrine of his creed, serves to unite his 
anti-materialism with the theory of evolution, which, as 
he maintains, must now be the foundation of all philoso- 
phy. A formula that embraces evolution and _trans- 
cendental anti-materialism must, of necessity, be very 
vague. The predominance of the future is, therefore, 
stated in very indefinite terms, so that it may include 
things which are essentially different. Thus, evolution 
regards the future of the race—unborn generations—as 
of the utmost importance. Christianity puts the future 
life of the individual above his present life. These two 
views in a mist of grand phrases are put down as the 
same, or at least as different aspects of the same, truth. 
The treatment of philosophical systems seems to involve 
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the same confusion of thought. For evolution, Mr. Kidd 
says, the unborn generations are everything. Evolution, 
as we all know, is, largely, independent and wiil go on 
whatever our philosophy may be ; and yet the views of 
this or that philosopher are treated as of supreme im- 
portance, as if the fate of the nation to which he belonge 
were involved in them. . 

When we come to the most interesting and best- 
written chapters, those in which modern trade and its 
methods are described, there is again much confusion in 
the theories which are built upon the facts. Competition, 
especially in America, is more free than it has ever been 
before. In the future, we are told, there will be still 
greater freedom. Yet the fierceness of competition is to 
be held in check by humane laws which will protect the 
workman from oppression. Capital, too, will not be 


allowed to exploit the nation for its own advantage. 


This is an admirable ideal. But how is it to be com- 
bined with a freedom of competition such as has never 
been known before? Mr. Kidd does not help us here. 
We are only told that to the English-speaking peoples, 
free as they are from materialism, everything will be 
possible. Here we may ask a question:—If anti- 
materialism is the one secret of progress, how is it that 
in the East, the birthplace of all the great religions, 
stagnation is the rule? 

We feel much the want of some sound biology. Mr. 
Kidd adepts some of Weismann’s most disputed theories, 
such as that of the immortality of the unicellular 
organisms. But other views of Weismann’s which con- 
flict with his own theories he says nothing about. 
Weismann holds, for instance, that as soon as the stress 
of natural selection is relaxed, a species begins to lose the 
powers that it has gained. It degenerates. Now, this 
era of free competition, seen at its best in the United 
States, is really a time of slackening natural selection. 
Children are cared for better than ever before, so that 
many of the weakly survive. The deaf are so well 
taught that they can make a living and marry, and so 
leave deaf descendants. The competition, in fact, 
whether between peoples or individuals, does not lead to 
elimination. The conditions of life have grown softer, 
and under such conditions there must be, if there is truth 
in Weismann’s contention, physical degeneration, though 
it may be screened by the constant influx of numbers of 
the more vigorous members of the European peoples into 
the New World. On this subject Mr. Kidd does not 
touch. ‘Yet the tendency to physical degeneration, more 
than any other phenomenon of our time, causes anxiety 
to those who watch the drift of our modern civilisation. 

Again, as to the main idea of the book, how is it 
possible that efficiency in the future, “projected effi- 
ciency,” can decide a struggle that has to be fought out 
in the present ? It is true that some classes of animals, 
having succeeded in one period in virtue of their 
specialisation, have, probably because they were so 
highly specialised, been unable to take a new line and 
meet new demands made upon them in the succeeding 
period. But, apparently, this is not what Mr. Kidd 
means. His formula is made to refer to evolution as it 
refers to systems of philosophy or to creeds in which the 
supremely important future controls the present. He 
owns that the contending races must fight their battles 
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in the present, and yet in some unexplained way “ pro- | 
jected efficiency” decides the issue. When we look 
facts in the face we find that our anti-materialistic 
philosophy is not saving us from entering upon the same | 
ruinous course on which the French nation has already 
proceeded far. Our diminishing birthrate shows that 
there hasf{already begun among our people that artificial 
limitation of fertility which must, if it continues, bring 
national decline with it. 

We all wish that these evils should come to an end 
and that the English-speaking peoples should have a 
magnificent future before them. Towards this, no doubt, 
an anti-materialistic philosophy is a help. . Materialism 
is incompatible with real greatness in an individual or a 
nation. So far we may go with Mr. Kidd. But we. 
cannot allow that he has found a formula in which all 
our great problems—the problems of evolution, civilisa- | 


tion, religion—find their solution. The problems remain | 
as they were. 


GALLS, 


British Vegetable Galls, an Introduction to their Study | 
By E. T.Connold. Pp. xi+312. (London: Hutchin- 
son and Co., 1901.) Price 1os. 6d. net. 


Ts beautiful book is a great disappointment. The 
title, the nice paper, with its broad margin and | 


excellent print, and, above all, the majority of the one 
hundred and thirty full-page plates paraded, and by no 
means unjustly so, on the title-page, all promise so much, | 
and yet—on looking beneath the surface we find no 
depth. Typicalexamples of the disappointments in store | 
for the reader are furnished by Plates 14 and 15; it 
would be difficult to over-praise the beauty of the 
process-work of the former plate, and yet practically all | 
the information the author gives is confined to a few 
meagre lines on pp. 58 and 60, chiefly concerned with a 
note as to where the specimen was found. True, more 
careful search shows that Plate 47 is concerned with the 
same subject, and somewhat more scientific hints are 
appended to this on p. 126 ; but why, in the name of all 
knowledge, are we not told something of the structure 
and development of these galls and their contents? 
Unless we are mistaken, or misled by synonymy, the 
very example here referred to is a classical one. Did 
not Dujardin describe the mite in the hazel-buds in| 
1851? and did not Miss Ormerod and Schlechtendal | 
show that witches’ brooms on the alder arise from the | 
irritation set up by similar species? In this connection, 
also, excellent illustrations of the witches’ brooms them- | 
selves are given on Plates 1, 16, 17 and 18, with such | 
irritating gossip as “this very interesting tree stands 
iust within the confines of the Park ”—‘‘ Park,” with a 
capital P! 

Now, if we may be permitted to direct the attention 
of the author (who is the honorary general secretary to 
the Hastings and St. Leonard’s Natural History Society) 
to the grand opportunity he has missed, pointing out at 
the same time that scientific experts rarely obtain the 
chance of putting forth their text illustrated in the superb 
style of this book, some service may be done in advo- 
cation of the cause of that most “useful branch of biology 
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—good descriptive field-work in the domain of the border- 
land between zoology and botany. 

It is scarcely too much to say of the present book that 
if the text to these excellent plates had been nothing 
more than even a fair account of the insect and its yall, 
such as is given in a handbook like that of Frank, it 
would have been one of the most worthy and useful 
books on the subject —how much more so had the text 
risen to the level of Adler’s admirable study of oak-galls ! 
If local natural history societies would only resist the 
temptation to be popular, in the sense which implies being 
merely attractive to superficial and “smart” people, 
what an immense amount of valuable work might be 
done along the lines suggested by the present volume, 
which, disappointing though it is, is sufficiently good to 
show that the author must be capable of far better work. 

We sincerely hope that in a second edition the author 
will give such notes concerning the structure and develop- 
ment of the galls, the habits of the insects producing 


_ them, and their effects on the plants infested by them, as 


could be obtained from such authors as we have quoted, 
and from the works of, for instance, Kiister, Molliard and 


_ other modern investigators ; such an account, added to 


the more extensive notes on field-work which Mr. Con- 
nold could evidently bring together—as may be judged 
from the present samples—should be worthy of the 
subject, and would be far more welcome to his fellow- 


lovers of nature than these pages of desert margin with 


their oases of meagre information, however excellent the 


_ latter may here and there be in itself. We are the more 


constrained to urge this because we understand that the 
author contemplates a separate book on oak-galls. If 


| the illustrations are as good as these, and the text far 
_ better,-we shall anxiously look for that book. 


THE EVOLUTION OF LIFE. 


L’Evolution de la Vie. Par le Dr. Laloy, Sous-Biblio- 
thécaire de la Faculté de Médecine de Bordeaux. 
Pp. xii + 240. (Paris: Libraire C. Reinwald ; 
Schleicher Fréres, 1902.) Price fr. 2°50. 


“[°HIS volume is the third of a series being issued in 

France under the designation of the “ Petite 
Encyclopédie du XX° Siécle.” The object of the work; 
as set forth in the preface, is the very praiseworthy one 
of spreading a sound knowledge of the achievements 
of modern science among the intelligent public in a 
popular way. As the author points out, the mental 
equipment of the man of culture of the present time 
consists of art, literature and. de//es-/ettres. Of modern 
science he knows nothing and cares to know nothing. 
Even among scientific workers themselves the extreme 
specialisation necessitated by original work often pre- 
vents a general perspective of the whole subject being 
gained. The trees prevent the individual hewer of wood 
from seeing the forest as a whole. We have long recog: 
nised the need for imparting scientific “culture” to the 
reading and thinking public in this country, and many 
excellent series of popular works by our foremost men of 
science might be mentioned. How far the present work 
is likely to give French readers a sound idea of modern 


= 
+4 
evol 
judg 
we ¢ 
que: 
and 
mak 
func 
at a 
ata 
| is a 
hav 
cart 
the 
4 elec 
Ber 
und 
vie 
hav 
the 
fro 
the 
of 
evi 
sk 
po 
an 
sul 
cu 
th 
fat 
fay 
th 
ad 
th 
ce 
se 
fa 
et 
| to 
ti 
h 
. 
\ 
4 
pee, 


or 


-4 


Supplement to “ Nature,” April 24, 1902. ix 


evolution is very difficult for an English reviewer to | 


judge. The author deals with the subject in a way that 
has been made familiar by the writings of Haeckel, and 
we cannot say that he sheds any new light on the various 
questions or that his treatment is particularly lucid. Here 
and there Dr. Laloy lets fall a suggestive analogy or 
makes a remark which shows that on many of the 
fundamental questions of modern biology his views are 
at any rate sound. If he admits of being pigeon-hole:l 
at all, we should say that as regards the origin of life he 
is a neo-vitalist. His suggestion that protoplasm may 
have arisen in the first place by the direct combination of 
carbon with water and the subsequent combination of 
the carbohydrate with nitrogen under the influence of the 
electric discharge (p. 28) is based upon a statement of 
Berthelot’s—that cellulose and dextrin can “ fix” nitrogen 
under the influence of the silent electric discharge. This 
view is not likely to find favour, we imagine, until we 
have some more substantial basis of fact to support it. 

Concerning the descriptive part of the book, in which 
the various groups of animals and plants are dealt with 
from the point of view of evolution in ascending order, 
there is little to be said. The chief interest for the student 
of evolution is really concentrated in the seventh chapter, 
in which the author reveals his position. After putting 
forward the well-known arguments from rudimentary 
organs and embryology in favour of some doctrine of 
evolution being necessary, Dr. Laloy proceeds to con- 
sider the factors of evolution. He considers “la lutte 
pour la vie et la sélection” of Darwin to be inadequate 
and he accordingly assigns to natural selection a quite 
subordinate part in the formation of species. It is diffi- 
cult, however, to find out precisely what is, according to 
the author, the prime factor of species formation. So 
far as can be gathered from the text, he appears to 
favour a kind of sudden and spontaneous variation of all 
the individuals simultaneously in the direction required to 
adapt them to new conditions (p. 104). He relies for 
this remarkable factor upon the experiments of Bonnier 
and the observations of De Vries, and he adds :— 


“Ce serait selon moi cette variation brusque et. totale, 
cet état de mutation, comme s’exprime De Vries, qui 
serait la véritable cause de la formation des espéces. La 
lutte pour la vie et la sélection ne seraient plus que des 
facteurs secondaires, qui n’entrent en jeu que pour fixer 
et rendre stables les variations acquises en bloc et sur- 
tout, pour supprimer les différenciations fAcheuses. Elles 
maintiennent les espéces dans leur caractére normal, 
mais ne sauraient en former de nouvelles. Ainsi, comme 
cause principale de |l’évolution, nous retrouvons encore 
cette finalité du protoplasma qui lui permet de s’accom- 
moder aux circonstances les plus diverses.” 


This is the key to the author’s position as an evolu- 
tionist. It is not likely that many adherents to these 
views will be found in this country. Pure Lamarckism— 
however inadequate we may regard it—seems, on the 
whole, to have something more tangible about it than the 
variation “brusque et totale” of all the individuals of a 
species in order to meet any emergency in the conditions 
of life. It is remarkable that a countryman of Lamarck’s 
should go out of his way in order to introduce a factor 
which receives such very slender support from the 
observed facts of nature. R. M. 
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OUTLINES OF PHYSIOLOGY. 


A Primer of Physiology. By Alec Hill, author of “An 
Introduction to Science,” &c. Pp.x + 105. (London: 
J. M. Dent and Co.) 


N this tiny primer of 105 pages the author attempts 
to give a general sketch of the subject of physiology, 
treating especially of those parts which may be sup- 
posed to be of most interest to a reader who is not con- 
templating the profession of medicine, and has not the 
appliances of a laboratory at his command. 
As the author truly remarks in his preface :— 


‘* The subject is so vast that a series of primers would 
be needed to approach its several departments through 
the elements of physics, chemistry, anatomy, and the 
Other sciences upon which they are based.” 


Mr. Hill does not state whether these needed primers 
are subsequently to appear from his pen, but should they 
do so there is little doubt that they will prove quite as 
interesting to the student of physiology as the one now 
under consideration. 

Although the space at his disposal is so exceedingly 
limited, yet the author finds room to dip occasionally 
into the realms of medicine. Here is an example of 
such an application taken from p. 14 :— 


“The expression to ‘ purify the blood’ is a vestige of 
a long-abandoned theory of medicine. In the sense in 
which it is used, to imply that carbuncles, boils and 
pimples are due to ‘bad blood,’ it is absurd and mis- 
leading. It is none the less true, however, that health, 
as shown by muscular vigour and perfect freedom from 
neck-ache, pains in the limbs, and other ‘ gouty’ symptoms 
depends upon the blood being fully charged with oxygen, 
and sufficiently free from nitrogenous waste products to 
keep the juices of the body in a pure state.” 


Then ina few cogent words the author deals with the 
rationale of massage, the effect of hot baths, and the 
therapy of diuretics such as “sweet spirits of nitre” or 
“salts of various kinds”; and all this is done in one 
short half page. 

Terseness is naturally the characteristic of this little 
primer throughout, but we scarcely agree with the 
tacitly assumed idea of the author that by the judicious 
use of leaded type the necessity for wasting precious 
space in giving definitions can be avoided. For example, 
the hitherto uninstructed person in physiological matters 
will scarcely understand at a first glance what is meant 
by lymph, epithelium and protoplasm, unless some 
explanation, other than that mentioned above, be given 
him. 

The book opens with a four-page account of the struc- 
ture, given necessarily in hasty outline, of the mammalian 
body ; there follow eight or nine pages on minute 
anatomy, in which half a page is found for a description 
of “caryokinesis,” and then, in less than forty pages, the 
blood and vascular system, the neuro-muscular system, 
digestion, absorption, dietetics and respiration are rapidly 
reviewed. Rather more than half the space is thus left 
over for the central nervous system and special senses, 
and here in his own special domain the author is pecu- 
liarly at home, and his imageries and analogies are at 
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times perfectly delightful. Take, for example, the 
analogy given to illustrate the perception of sensation 
on p. 61 :— 

“ An errand boy pulls a bell handle (he stimulates a 
sense organ) ; the pull is conveyed up the wire (an impulse 
travels to the central organ) ; the bell rings (a sensation 
is produced) ; the maid-servant hears the bell (the sen- 
sation is perceived); she decides that a person has 
pulled the bell handle (passes a sensory judgment). Per- 
haps she is able to infer, from the violence of the ring, 
that it was a telegraph boy who pulled the handle. 
Probably she goes to the door and opens it—this is 
equivalent to translating sensation into action with the 
acquiescence of consciousness.” 


There is a touch of genuine humour, perhaps un- 
consciously given, in the use of the word “ probably” in 
the concluding sentence of this fine description. 

Finally, it may be said that few will read Mr. Hill’s 
little primer, with its great wealth of popular allusions 
and applications, without learning something new, even 
if they be trained physiologists, although it is somewhat 
doubtful whether the book is not a little too condensed 
for a beginner. 

The illustrations, like the ext, are original, and are in 
every respect worthy of it. Attention may here be drawn 
especially to the great simplicity of the diagrams of a 
sphygmograph on p. 20 and of the pendulum myograph 
on p. 33- B. Moore. 


A PROTEST AGAINST VITALISM. 


Mechanismus und Vitalismus. By O. Biitschli. Pp. 107. 
(Leipzig: W. Engelmann, 1901.) Price 1s. 92. 


HE work before us is a reprint of an address delivered 
before the International Congress of Zoology at 
Berlin in 1901, amplified by the addition of a preface 
and of explanatory and supplementary notes, which ex- 
ceed considerably in bulk the original lecture. The 
author takes as his theme the most fundamental problem 
of biology, namely, the relation of life and living things 
to the inorganic world. With regard to this question, 
biologists fall, consciously or unconsciously, into two 
camps—on the one hand the vitalists, who do not believe 
that an ultimate explanation of the phenomena of life can 
be given in terms of the not-living ; on the other hand, 
the “ mechanists,” as they are here named, who “ consider 
it possible, even though feasible only to the most limited 
extent at the present time, to comprehend vital forms 
and vital phenomena on the basis of complicated physico- 
chemical conditions ” (p. 8). 

Prof. Biitschli, whose researches on the structure and 
properties of protoplasm have brought him into the closest 
contact with the problem of the nature of living matter 
in its simplest and most elementary form, approaches the 
question as a partisan of the mechanistic school of 
thought, and seeks to vindicate this position against the 
recent revival of vitalism which has been so prominent of 
late years, especially amongst physiologists. He com- 
mences with a brief exposition of his philosophical stand- 
point, and expresses himself “of the opinion that sen- 
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sations (Empfindungen) accompany the processes 
(Vorginge) of the entire world, but that consciousness, or 
conscious sensation, on the other hand, has come about 
through the building up of the nervous system, and con- 
sequently of memory, which is thé foundation and corner- 
stone of the conscious object, or of the Ego” (p. 6). 
Memory is not to be regarded as a property of the living 
| substance as such, but as possible only with a complicated 


| nervous apparatus (p. 52). The author proceeds next to 
| define the mechanistic position and especially to dis- 
| tinguish ‘‘Mechanismus” from Materialism, with which 
it has been confounded by Bunge and other vitalists. 
“The mechanistic conception does not imply that the 
psychical can be explained by the physical ; to it these two 
fields appear separate, though not unconnected” (p. 8). 
This leads to brief discussions as to what is meant by 
“causal dependence,” and as to how far it is possible to 
speak of an “explanation” of natural phenomena, after 
which the author passes on to review and criticise the 
objections raised by neo-vitalists to the possibility of 
explaining vital phenomena from a_ physicochemical 
standpoint. 

It is not possible here to follow the author into 
the details of his arguments upon this abstruse theme, 
for which we must refer the reader to the original. 
Suffice it to say that the lecture makes interesting reading, 
but by no means of a light order, since almost every 
sentence requires to be pondered over before it can be 
assimilated, and we imagine that the inevitable butterfly 
element amongst the professor’s audience must have found 
it difficult to gather honey from such very solid mental 
food. Perhaps the difference between the mechanists 
and the vitalists is nowhere brought out better than on 
p. 17. A neo-vitalist, Cossmann, having asserted that 
an artificially manufactured body, of the same materials 
and of the same structure as a plant, would nevertheless 
not be an organism, Biitschli replies that “a body, 
built up in exactly the same way, both as regards struc- 
ture and material, as a given plant, cannot, under suitable 
external conditions, behave otherwise than would the 
plant in question, 2.e., it would live like it.” So long as 
this ideal artificial organism has not been put together, 
it seems a little difficult for an unbiassed critic (if there 
be any such) to assert confidently, either with the 
mechanist, that it would behave as a living body, or with 
the vitalist, that it would be in the condition of a dead 
one. Incidentally, Biitschli declares his belief that the 
Darwinian theory of evolution, in spite of the many recent 
attacks upon it, remains the most probable of the various 
attempts at explanation, and “contains the possible 
general solution of the problem,” especially if combined 
with the hypothesis of germinal variations, which alone 
are capable of being inherited (pp. 33 and 89). In con- 
clusion, the author claims that, in vital-:phenomena, “only 
that can be comprehended which can be _physico- 
chemically explained.” As regards the merits of the 
vitalistic and mechanistic points of view, he is content to 
d clare, “ By their fruits shall ye know them !” 

E, A, M. 
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M.A., LL.D., F. _ Many Illustrations, Median 8vo, Cloth (pub. 


75. 6d. net), 
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LIGHT FILTERS 


for ORTHOCHROMATIC and 
RI-CHROMATIC Photography, 


And FITTINGS and CASES in all sizes to 10 inches 
diameter. 


EVERY REQUISITE FOR 


NATURAL COLOUR 
PHOTOGRAPHY. 


Her See “ Nature,” October 31, page 657. 
NEW BOOKLETS AND CATALOGUES NOW READY. 


SANGER SHEPHERD & CO., 


Manufacturers of Scientific Apparatus, Cameras and Stands, 
Rotating Sectors, Instruments for the Measurement of 
Light and Colour, Speed Determination, &c. 


Factory AND OFFICES— 


5,6 & 7 Gray's Inn Passage, Red Lion Street, 
Holborn, LONDON, W.C. 
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CITY AND GUILDS TECHNICAL 
COLLEGE, FINSBURY. 


DEMONSTRATOR Wanted in ELECTRICAL ENGINEERING. 
Duties mainly in Laboratory and Tutorial. Salary, £100 a year, rising by 
yearly incrementsto £150. Candidates are requested to state their training 
and their experience both in the industry and in education. 
roe in the first instance to Professor SiLvaNus P. THompson, F.R.S., 

ec 


nical College, Finsbury, E.C. 
City and Guilds of London Institute, JOHN WATNEY, 
Honorary Secretary. 


Gresham College, E.C. 


HARTLEY COLLEGE, 
SOUTHAMPTON. 


Principal: S. W. RICHARDSON, D.Sc. (London). 

Agptections are invited for the creas of ASSISTANT LEC- 
TURER in CIVIL ENGINEERING. 

Salary, £120 per annum. 

Duties to commence on January 2, 1902. 

Applications, accompanied by not less than three copies of recent testi- 
monials, should be sent in on or before November 20, 1got, to the REGis- 
TRAR, from whom further particulars may be obtained. 


SWANSEA GRAMMAR SCHOOL. 


WANTED, JANUARY 1902, a SCIENCE MASTER who must be a 
Graduate, Chief Subject, Physics. Subsidiary Subjects, Chemistry and 
Elementary Mathematics. Salary, £150, non-resident. 


Apply at once to 
J. TREVOR OWEN, M.A., 
Headmaster. 


WANTED IMMEDIATELY AT THE 
CHRISTIAN BROTHERS’ TECHNICAL SCHOOL, NENAGH, 
CO. TIPPERARY, a Teacher of Physics and Chemistry. Salary, 
4140 per annum, Graduates of a University or Associate of a Tech- 
nical College preferred. Applications, accompanied by testi ial 
should be forwarded at once to Rev. M. S. O., Farrell, Nenagh. 


BATTERSEA POLYTECHNIC, S.W. 


ASSISTANT ART MASTER required for January next. Com- 
mencing Salary, £110 per annum. For particulars send stamped addressed 
envelope to the SECRETARY. 


SCHOLASTIC.—Science Master required 


for Chemistry and Physics. Salary, £120, non-res. County School.— 
Also Assistant Science Master for Science and Mathematics. Salary, 
4120, non-res, to commence.—Apply to GrirriTHs, SMITH, PoweLL 
AND SMITH, Tutorial Agents (Estd. 1833), 34 Bedford Street, Strand. 


For other Advertisements similar to above, see page ii. 


J. BACKHOUSE & SON, 


LIMITED, 
(SCIENTIFIC DEPARTMENT) 
Supply all Botanical Material required for Lecture and Demon- 
stration purposes and for Class-work. Fresh, or preserved in 
Alcohol. Insectivorous Plants. Plants for Physiological Experi- 
ments. Museum Specimens. Microscopical Preparations. 
Prices strictly moderate, 


SECOND-HAND 
MICROSCOPES, TELESCOPES, &c., 


by the most eminent makers, including :— 
ROSS-ZENTMAYER MICROSCOPE STAND, with a quantity 
of Apparatus. Original cost £100. Price £40. 
ALVAN CLARK 6)” ASTRO. TELESCOPE, equatorially 
mounted, with Clock and Eyepieces. Cost £600. Price £220. 
Many others. 


List free to readers of NATURE. 


C. BAKER, 244 HIGH HOLBORN, LONDON. 


- THE MOST NUTRITIOUS, 


EPPS’S 


GRATEFUL—COMFORTING. 


COCOA 


BREAKFAST—SUPPER. 


THE HIGHEST VACUUM 


READILY OBTAINED. 


ASK FOR 
LIST No. F. 45. 


APPLY FOR FULL /PARTICULARS OF THE 


“GERYK” VACUUM PUMPS (EXEYS®) Tp 
Pulsometer Engineering C21 


Nine Elms Ironworks. Reading. 


CONRADY’S 
MICROSCOPE - OBJECTIVES. 


Owing to the exceptionally perfect correction of Spherical 
and Chromatic Aberration, these Objectives can be successfully 
used with very deep Eye-pieces, giving an unusual range of 
Magnifications by changing the Eye-piece only. 


Prices and particulars free on application to 


AL. E. CONRADY, 


104 PARK STREET, CAMDEN TOWN, LONDON, N.W. 
Also maker of highly-perfect Condensers and Eye-pieces, and of 
Photographic Lenses for Photomicrography and 
Sor general purposes. 


G. CUSSONS, 
TECHNICAL WORKS, MANCHESTER. 


Apparatus for Experimental 
MECHANICS. 


SECTIONAL MODELS OF STEAM 
ENGINES, CORLISS ENGINE, GAS 
ENGINE. 


Cussons’ Parent ATWOOD MACHINE with 
Ball Bearings, Patent Direct Electric Release (not 
Tilting).,Strong and Rigid Machine. New design. 


MACHINE DETAIL MODELS. 
Stand 933 Glasgow Exhibition. 
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LIBRARY SETS OF SCIENTIFIC PERIODICALS. 

Proc. Roy. Soc., 1868-1882; 16 vols., bound. 

Chem, Soc. Journ., 1869-1901, 48 vols., bound, half-calf, 
and 5 years unbound. 

Trans. Inst. Mining Engrs., 1889-1901, 20 vols., 8 un- 


bound. 

Berichte d. Deutsch. Chem. Gesells., 1873-1901, 61 vols. 
bound and 4 years unbound. 

ourn, Soc. Chem. Indy., 1882-1901, 19 vols., 3 unbound. 

Nature, vol. ix. (1873) to vol. lx., one unbound, 50 vols, 
publishers’ binding. 

Chem. News, 1869-1897, 29 vols., all bound. 

Brit. Assoc. Reports, 1875-80, 1883-90, 1892-9, 22 vols. 
official binding. 

Binding half-roan, unless otherwise stated. 
Offers for any ofabove Sets to a Scientific Man, to be addressed “‘ X.,” 
Nature Office, St. Martin's Street, W.C. 


Demy 8vo., pp. 584, price 7s. 6d. net. 


MEMORIAL LECTURES, 


Delivered before the Chemical Society, 1893-1900. 
With 14 Plates. 


STAS, by Professor Mallet ; KOPP, by Professor Thorpe ; MARIGNAC, 
by Professor Cleve; HOFMANN, by Lord Playfair, Sir F. Abel, Bart., 
Dr. Perkin,.and Professor Armstrong; HELMHOLTZ, by Professor Fitz- 
gerald; LOTHAR MEYER, by Professor Bedson; PASTEUR, by 
Professor Frankland ; KEKULE, by Professor Japp; VICTOR MEYER, 
by Professor Thorpe; BUNSEN, by Sir H. E. Roscoe; FRIEDEL, by 
Professor Crafts ; NILSON, by Professor Pettersson. 

London: GURNEY & JACKSON, 1901. 


GOOD AND CHEAP LINE. 


SOLUBLE FERMENTS & FERMENTATION 


(1899). 
By J. REYNOLDS GREEN, F RS. 
6s. 6d. Post Free. The copies are quite new and are limited in number. 
J. POOLE & CO., 104 Charing Cross Road, London, W.C. 


With 30 Original Illustrations. Price 2s. 6a. 
The HYGIENE of the MOUTH. 
A Guide to the Prevention and Control of Dental Diseases. 
By R. DENISON PEDLEY, L.D.S. Eng., F.R.C.S. Ed. 
Dental Surgeon to the Evelina Hospital, Southwark. 
BY THE SAME AUTHOR. 
The DISEASES of CHILDREN’S TEETH. 
Well Illustrated. Price 7s. 6d. 
SEGG & €O., 289 and 291 Regent Street, London, W. 


SECOND-HAND BOOKS. 


JOHN WHELDON AND Co., 
88 GREAT QUEEN ST., LONDON, W.C. 


can supply most Books in the various branches of 


SCIENCE ano NATURAL HISTORY 


in good condition at moderate prices. 


STATE WANTS, OR CATALOGUE SENT POST FREE. 


TO READERS ABROAD. 


WANTED Butterflies, Moths, Beetles, Flies and other Insects; also 


BACTERIA. 


The study of these simple plants enforces the lesson that tidi- 
ness, cleanliness and purity lead up to the health and welfare of 
individuals and communities, as well as to the prosperity of 
industries ; that moisture and decaying matter favours their 
multiplication, while the dispersal of this matter as dust favours. 
their distribution ; that strong light, pure air, and hot water, 
steam, or dry heat are deadly to all the disease-producing forms ; 
and that an intelligent cultivation of our bacterial floras would 
be a benefit to all. 
A FULL GUIDE to the knowledge of this subject is now 
appearing in 


THE SCIENTIFIC ROLL. 


It will comprise about 36 Numbers at: 1s. or 1s. 6d, each; or 
three Volumes at 10s. each to Subscribers. Send for a 32-page 
List of Contents. 


No. 3, now ready, price is. 


R. L. SHARLAND, 
38 CHURCHFIELD ROAD, ACTON, LONDON, W. 


THE GEOGRAPHICAL JOURNAL. 


Price 2s. CONTENTS.—NOVEMBER. 

Across the Green Mountains of Oman. By Colonel S. B. Miles. (With 
Sketch 

The a the Upper Yangtse. By Archibald Little. (With 6 Illus- 
trations. 

Geography at the British Association, Glasgow, 1901. 

Colone! Arnold’s Map of the Barue Country. (With Map.) 

The Mean Temperature of the Atmosphere and the causes of Glacial 
Periods. By H. N. Dickson, B.Sc 

Reviews: Asia—Khurasan and Sistan; Western China; Kamchatka; 
Dr. Futterer’s Journey through Asia; Deasy's ‘‘ Tibet and Chinese 
Turkestan.” The Antarctic—Mr. Bernacchi on the Southern Cross 
— Expedition ; Map Projections; the German Antarctic Expe- 

ition. 

The Monthly Record. 

Obituary : Lieut.-Colonel Seymour Vandeleur, D.S.O., General M. I. 
Venukoff, Jakob Erhardt, Prof. Josef Laksch, Prof. Wilhelm Tomaschek. 

Correspondence : Joris Carolus, Discoverer of Edge Island in 1614. By 
Sir Martin Conway. 

Geographical Literature of the Month, 

New Maps. 

London: EDWARD STANFORD, 12, 13, 14, Long Acre, W.C. 


8vo, price 4s, net. 


INORGANIC EVOLUTION AS STUDIED 
BY SPECTRUM ANALYSIS. 


By SIR NORMAN LOCKYER, K.C.B., F.R.S. 


. NEW YORK NATION. 


“If Lockyer’s hypothesis should ultimately be disproved, posterity will 
rate himas a man with a fixed idea; while if as is more likely, it is ulti- 


Scorpions, Spiders, &c., from Foreign Countries. Ful! value remitted by mately confirmed, he will be extolled as one of the most sagacious of prophets, 


return mail for specimens sent. N.B.—Pack carefully so that they reac 
us undamaged. 
Addresses also invited for Sale or Exchange. 


HEYNE BROS., Cabinets, 


_ 10 & 11x STRAND, LONDON, W.C. 
Price Lists on application. Specimens submitted for selection. 


(Estep. 1834.) 


142 ST. JOHN’S STREET, 
LONDON, E.C. 


scale, in velvet-lined case, £3 10s. 


F.DARTON & 


De~ Lists of Barometers, &c., Free. 


a confidant ot Nature, more than a generation in advance of his times. 


ATHENZUM. 
“Sir Norman Lockyer’s new book will be read with interest, not only by 


those specially interested in spectrum analysis, but by a far wider circle 
interested in philoscphical speculation.” 


STANDARD. 


**Sir Norman Lockyer brings into focus work on which he has been 
engaged for some thirty years. a very few experts could venture to 
criticise his researches, which deal with some of the most difficult questions 
of chemical and astronomical physics ; but the general results are of the 
highest interest, for they bear upon the nature and constitution of matter 


TOURIST COMBINATION SET, itself, a question the importance of which is daily becoming more obvious.” 
consisting of best flat Watch Aneroid, re- 
volving or fixed altitude scale, compensated 
for temperature, Singer’s patent day and 


SCOTSMAN. 
** Students of astronomy in particular, and of physical science in general, 


night or bar needle Compass, with agate | will give’a warm welcome to this volume . . . a scientific investigator can- 
centre and stop, Thermometer on ivory | not but be profougdly interested in following these valuable and suggestive 


MACMILLAN AND CO., Lrp., LONDON. 
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|GOERZ ANSCHUTZ 


FOLDING CAMERA 


Gives exposures up to 1-1000th sec., and can be used for every 
kind of photographic work. Its special features are 


EXTREMELY 
LIGHT, 
SMALL 

AND 
PORTABLE. 


The Cameras are all fitted with THE CELEBRATED 


GOERZ 
DOUBLE ANASTIGMATS, 


Splendidly illustrated Price List will be sent free on 
application if this paper is mentioned. 


Cc. P. G OERZ, 
4 & 5 HOLBORN CIRCUS, LONDON, E. C. 


Kept in Stock in London at the London Stereoscopic and Photo- 

Ee"S Co., Ltd., 106 and 108 Regent Street, W., and 54 Cheapside, 

Houghton & Son, 89 High Holborn, W. Cc; Z. Fallowfield, 

146 Charing Cross Road, W.; J. T. Chapman, Photographic Chemist, 
7 Albert Square, Manchester. 


PATENT . . 


ROS NEW MODEL 
PRISM BINOCULAR GLASSES. 


“The Power and Field of a Telescope in the compass of an 
Opera Glass.” 
EXTREME PORTABILITY and RIGIDITY, 
HIGH POWER and SPLENDID DEFINITION. 


Focussing by Adjustment 
of Eyepieces. 
Magnification. Price. 

8 diameters ... 


12 » 10 0 0 
With spiral f i and 
one adjustable eyepiece, "10s. . each extra. 


Send for COMPLETE CATALOGUE of 


MICROSCOPES, TELESCOPES, 
PHOTOGRAPHIC Lenses 
CAMERAS AND - 

APPARATUS OF ALL DESCRIPTIONS. 


Gotp Mepats and Hicuest Awarps 
AT ALL Great EXHIBITIONS. 
Awarded Tue Granp Prix, Paris 1900. 


MANUFACTURING 
ROSS, “Moericrans - 
111, NEW BOND STREET, LONDON, W., 
And 31, COCKSPUR STREET, CHARING CROSS, S.W. 


PARIS: 35, BOULEVARD DU TEMPLE. 
AND OF ALL LEADING DEALERS. 


LONDON MADE. 


REVOLUTIONISING PHOTOGRAPHY. 


SPECTRUM 


PLATE 
MEASURED LIGHT FILTERS 


Two Brands of Plates. Two Kinds of Filters. 


Tenth Thousand. Write for Booklet, by JAMES CADETT, 


“ORTHOCHROMATIC PHOTOGRAPHY,” 
(Simplified). Post Free Gratis. 


PRICE LISTS, &c., PLEASE WRITE FOR. 


CADETT & NEALL, Ltd., 


SURREY. 


| Dry Plate and Paper Manufacturers. 


THE 
“MIDGET ” 
GALVANOMETER. 


SENSITIVE 
AND 
GOMPACT. 


£4-10-0 


63" x 33" 


CROMPTON 20° 


LONDON, W. 


Manufacturers of all classes of 
ELECTRICAL APPARATUS & INSTRUMENTS, 
POTENTIOMETERS, 
GALVANOMETERS, 
RESISTANCES, 

“ONE VOLT” STANDARDS, &c. 
EDUCATIONAL DYNAMOS AND MOTORS FOR 
ALTERNATING, TRIPHASE, & DIRECT CURRENTS. 
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CAMBRIDGE 


SCIENTIFIC INSTRUMENT CO. 


Ltd , 
CAMBRIDGE. 


KEW PATTERN 


SELF-RECORDING 


MAGNETOGRAPHS. 


The illustration shows the Horizontal 
Force Instrument forming part of a 
set of Magnetographs designed by 
Prof. W. Watson. 


ADDRESS ALL COMMUNICATIONS— 


INSTRUMENT COMPANY 
CAMBRIDGE. 


X-RAY APPARATUS 


Or tHE HIGHEST QUALITY anp FINISH on ty. 
As supplied by us to H.M. Government and the leading Hospitals 
Workers throughout the World. 
cox Weare the actual Manufacturers, 
and Guarantee every Coil against 
breaking down. 


Extract from a letter dated 2/12/1900 
from a Doctor. 


“T am absolutely satisfied with the 
Electrolytic Break. It is perfect in 
every way. and just as good as when 
you sent it to me. 


m= Catt or WRITE FOR OUR ILLUSTRATED 
List, witH TSTIMONIALS AND 
ILLUSTRATED INSTRUCTIONS UPON 
HOW TO woRK. Post FREE TO 
Reapers or Naturs.” 


APPARATUS FOR 
WIRELESS TELEGRAPHY. 


OUR NEW LAMP. 


FOR THE 


CURE LUPUS 


WILL BE READY IN A FEW DAYS. 


HARRY W. COX, Lro, 


9, 10 & 11 CURSITOR STREET, CHANCERY LANE, LONDON. 


MARCONI’S 
WIRELESS TELEGRAPH CO. 


LTD. 
MANUFACTURERS OF 


HIGH-CLASS 


10 inch INDUCTION COILS. 


These Coils are of the highest efficiency and 

are not liable to get out of order. They can be 

supplied with or without vibrating break and with 

discharge rods, fitted with horizontal adjustment, 

or with ball socket adjustment, at the option 

of the purchaser. We specially recommend 
these for Rontgen Ray work. 


FOR PRICES AND PARTICULARS APPLY TO 
18 FINCH LANE, LONDON,E.Cc. 


OUR NEW CATALOGUE 


(650 pages of Illustrations and Prices) 
OF EVERY DESCRIPTION OF 


CHEMICAL AND 
ANALYTICAL APPARATUS 


Including Balances, Drying-Ovens, Furnaces, 
Laboratory Stands, Microscopes, Spectro- 
Sco} Bacteriological Apparatus, Porcelain 
and Ci Clay Ware, Jena Laboratory Glass Ware, 
and Glass Tubing, 
may be had gratis on a by Colleges, 
nd Laboratories. 


AIR MOTORS. 
Easily worked by ordinary laboratory 
Bunsen burner or paraffin lamp, and prefer- 
able to water motors. 


A. GALLENKAMP & CO., LTD., 


, 19 & 21 SUN STREET FINSBURY 
; SQUARE, LONDON, E 


For use on 100 Volts and upwards. 
Current easily controlled, therefore can 
be used with any Tube. Secures a 
brilliant and steady Screen. 


COSSOR, 
54 FARRINGDON ROAD, E.C 
For Photography, Unsurpassed for fine definition. 


Gone 


TAYLOR: Hopson 


Srovcwrow Steeet Woens LEICESTER, 
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MACMILLAN & GO’S LIST. 
LETTERS OF JOHN RICHARD GREEN. 


Edited by LESLIE STEPHEN. 


WORKS BY J. R. GREEN. 
A SHORT HISTORY of the ENGLISH HISTORY of the ENGLISH PEOPLE. 


With 3 Portraits. S8vo. 15s. net. 


PEOPLE. With Maps and Tables. Crown §8vo, In 8 Vols., 5s. each. _ [Beversley Series. 
85. 6d. MAKING of ENGLAND. In 2 Vols., 

A SHORT HISTORY of the ENGLISH cach 
PEOPLE. Illustrated Edition. Edited by Mrs. J. R. | CONQUEST of ENGLAND. In 2 Vols., 

. GREEN and Miss KATE NORGATE. New Edition, | 55. each. [Zversley Series. 
in 3 Vols., super-royal 8vo, half-leather binding, 4os. | STRAY STUDIES from ENGLAND and 

net. ITALY. Globe 8vo, 5s. [Z£versley Series. 


THE SHERBRO AND ITS HINTERLAND. AtbORIDGE, 


Coast of Africa. With numerous Illustrations and Maps. 8vo. 15s. net. 


SOUTH AFRICA.—“ There are vast potentialities in West Africa, quite apart from gold mining; and besides giving us a 
most entertaining volume, Mr. Alldridge carefully indicates what may be done in the Sherbro country. ... Beautifully and 
profusely illustrated.” 


GUARDIAN.—‘‘ Conciseness is aimed at to the extent that we get the whole of Italy in one small volume. . . . The maps 


are excellent. . . . We are of opinion that what cannot be found in this volume does not come among the facts which a guide-book 
is expected to describe.” 


NEW BOOK BY CHARLES W. WOOD, F:R.G.S. 


GLORIES OF SPAIN. s5 tustraions. 800. 100. net 


PALL MALL GAZETTE.—“ Mr. Wood is an excellent cicerone, and, moreover, has what every traveller in a foreign 
country has not—an evident capacity for making friends with the natives. . . . The illustrations with which the book is copiously 
enriched are not the least portion of its attraction.” 


THIRD EDITION NOW READY. 
THE THEORY OF LIGHT By the late THOMAS PRESTON, aA, D.So, F.R.S. 
¢ Third Edition. Edited by CHARLES J. JOLY, M.A., Fellow 
of Trinity College, Dublin ; Andrews’ Professor of Astronomy in the University of Dublin and Royal Astronomer of 
Ireland. Svo. 15s. net. 


rown ovo, 


THE COLUMBIA UNIVERSITY BIOLOGICAL SERIES.-NEW VOLUME. 


THE PROTOZOA. By GARY N. CALKINS, Ph.D. With 152 Illustrations. 8vo. 125. 6d. net. 
TEXTS TO ILLUSTRATE A COURSE OF ELEMENTARY 


LECTURES ON THE HISTORY OF GREEK PHILOSOPHY, from THALES TO ARISTOTLE. Edited by 
HENRY JACKSON, Litt.D. 8vo. 45. 6¢. net. 


EXPERIMENTAL HYGIENE. bomestic scrence. 
By A. T. SIMMONS, B.Sc. (Lond.), Associate of Royal College of Science, London, and E. STENHOUSE, 
B.Sc. (Lond.), Associate of Royal College of Science, London. Globe 8vo, 23. 6d. 


EDUCATIONAL TIMES.—“ The style is clear, and the whole book bears the impress of the practical teacher. . . - The 
illustrations and diagrams generally are distinctly above the average of those found in English school-books.” 


Crown 8vo, 25, 


MACMILLAN AND CO., LIMITED, LONDON. 
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CARL ZEISS, 


MANUFACTURER OF 
MICROSCOPES ; TELESCOPES (ASTRONOMICAL 
and TERRESTRIAL); PRISM FIELD GLASSES ; 
TELEMETERS ; PHOTOGRAPHIC OBJECTIVES ; 
and OPTICAL MEASURING INSTRUMENTS, 
including COMPARATORS, REFRACTOMETERS, 

BUTTER-REFRACTOMETERS, SPECTRO- 
METERS, &c. 
LONDON BRANCH: 


29 MARGARET ST., CAVENDISH SQUARE, W. 


Telegrams :—DIACTINIC, London. 
CATALOGUES POST FREE. KINDLY SAY WHICH REQUIRED. 


OPTICIANS. 


Seven Gold Medals Awarded for 
Optical Excellence. 


NEW MODEL 
RESEARCH MICROSCOPE 
After Prof. DELEPINE. Consist- 


ing of the following, viz. : Coarse 
Adjustment by Spiral Rack and 
Pinion, Slow Movement by Micro- 
meter Screw, Extra Large Stage, 
Triple Dustproof Nosepiece, 3”, 4”, 
and ,4” Objectives, Abbé Condenser 
with lris Diaphragm and Focussing 
Adjustment to same. in Mahogany 
Cabinet, £15. 


Illustrated List on Application 


UNIVERSITY OPTICAL WORKS 
81 Tottenham Court Road, W. 


A FILMLESS CINEMATOGRAPH. 


For taking and projecting life-size animated photographs with 
greatest perfection to the extent of over 500 pictures. 
SPECIALLY CONSTRUCTED FOR THE AMATEUR OR PROFESSIONAL. 


Simpce AND RELIABLE MECHANISM. 


Price 


g£6 10 0 


Negatives 
and Positive 
Plates, 
2/6 each. 
Subject Complete Outfit, 
Plates, 3/- Including Kammato- 
J es Lantern, Jet, 
ripod Stand, Printing 
WeiGut, about 8 lbs. each plate re- F 
MEASUREMENTS, turned unbroken 
14 in. X 13 in. X 34 in. £11 11 oO 
With the KAMMATOGRAPH an ordinary dry glass plate is used instead 
of cinematograph film. The method of developing KAMMATOGRAPH 
plates is exactly the same as with dry plates, thus bringing cinematography 
within the reach of all. 
SPECIALITIBS—CAW BE SEEN AT THE MANUFACTURERS’. 
High-class Lantern and Jet, in travelling box... eso ee a 
Do., do., with patent electric arclamp ..- = £6 10s. 


Patent Rheostat, which takes from 12 to 50 Am eres at 110 
volts without overheating. PRICE ON APPLICATION. 


lso made for 200 and 250 voltage. 


Write for Catalogue to the Manufacturers: 
& CoO.,, SclENTIFiC ENGINEERS, 
Works: 27n POWELL STREET, GOSWELL ROAD, LONDON, E.¢. 


SCIENTIFIC WoRTHiIieEs. 


THE FOLLOWING Is A LIST OF THE STEEL PORTRAITS: THAT HAVE APPEARED IN THE ABOVE SERIES :— 


MICHAEL FARADAY. 

THOMAS HENRY HUXLEY. 
CHARLES DARWIN, 

JOHN TYNDALL. 

SIR GEORGE GABRIEL STOKES. 
SIR CHARLES LYELL. 

SIR CHARLES WHEATSTONE. 
SIR WYVILLE THOMSON. 
ROBERT WILHELM BUNSEN. 
LORD KELVIN. 

BARON ADOLF ERIK NOR- 


DENSKJOLD. 


HERMANN L. F. HELMHOLTZ. 
SIR JOSEPH DALTON HOOKER. 
WILLIAM HARVEY. 

SIR GEORGE B. AIRY. 

J. LOUIS R. AGASSIZ. 

JEAN BAPTISTE ANDRE DUMAS. 

SIR RICHARD OWEN. 

JAMES CLERK MAXWELL. 
AMES PRESCOTT JOULE. 
ILLIAM SPOTTISWOODE. 

ARTHUR CAYLEY. 

SIR C. W. SIEMENS. 


JOHN COUCH ADAMS. 
JAMES JOSEPH SYLVESTER. 
DMITRI IVANOWITSH 


DELEEF. 
LOUIS PASTEUR. 
SIR ARCHIBALD GEIKIE. 
LORD LISTER. 
STANISLAO. CANNIZZARO. 
PROF. VON KOLLIKER. 


PROF. SIMON NEWCOMB. 
SIR WILLIAM HUGGINS. 


N.B.—The Portraits of Sir A. Geikie, Lord Lister, Prof. Cannizzaro, Prof von Kélliker, 
Prof. S. Newcomb, and Sir W. Huggins belong to a New Series and are Photogravures. 
Proof impressions of these, printed on India paper, may be had from the Publishers, price 5s.eacn; or the Series 
of 33 Portraits in a Handsome Portfolio for £8 10s., carriage paid. The Portfolio may be had separately, price 6s. 


Cheques and Money Orders payable to MAGMILLAN & CO., Limited. 
OFFICE OF “NATURE,” ST. MARTIN’S STREET, LONDON, W.C. 


W. G. PYE & CO.,, 


SCIENTIFIC INSTRUMENT MAKERS. 
GRANTA WORKS, MILL LANE, CAMBRIDGE. 


SPECIAL ATTENTION GIVEN TO APPAR- 
ATUS FOR TEACHING PHYSIOLOGY, 
PHYSICS & BIOLOGY. 

As used in the University Laboratories 
of Cambridge and elsewhere. 

GOGD WORKMANSHIP. MODERATE 
PRICES. PROMPT DELIVERY. 
RECORDING APPARATUS and 
MICROTOMES A SPECIALITY. 
INsPECTION INVITED From INTENDING PorR- Series Boxes, 1-so ohms, 8 Coils, £3, 


CHASERS. 


Improved Clock- 
work Recording 
Drum. Works in 
any position. 


THE BEDFORD.” 


P.O BOX, as illustrated, with 3 Pro-ratic 
Coils, 29 10s. 


PRICE £5 5 0 
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LIQUID AIR IN LESS THAN 10 MINUTES. 


Dr. HAMPSON'S AIR-LIQUEFIER is now made to a standard pat- 
tern, and numbers are in use in University Laboratories and elsewhere in 
various countries. The whole apparatus is neat and compact and its parts 

ery easily moved ; the Liquefier, without stand, being a cylinder 17 inches 
high and 8 inches in diameter. 

It begins to liquefy air in from 6 to ro minutes after the admission of air 
at from 150 to 200 atmospheres pressure, making over a litre of liquid per 
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THE NEW 


MANIFOLDING FAMMOND TYPEWRITER 


It requires no ice and salt, carbonic acid, or other auxiliary refrigerant. 
It produces a perfectly clear liquid, which requires no filtering. 

It works all day long day after day without plugging of pipes or valves. 
The operator has only one gauge to watch, and one valve to control. 


For Price and Particulars apply to the Sole Makers :— 


BRIN’S OXYGEN COMPANY, LIMITED, 
WESTMINSTER, LONDON. 


TO SCIENCE LECTURERS. 
HUGHES’ PHOTO-ROTOSCOPE CINEMATOGRAPHS. 


THE MOST PERFECT. 
No Flickering. Superb Mechanism. Price £7 7 0. 
The Moto-Photo Camera for taking the Pictures. 
Illustrated Lists, 2d. 


See Mr. Hucues’ PATENT COMBINATION OPTICAL LANTERN, 
&c. Miniature Triple Lantern constructed for B. J. Macpen, Esq.; great 
success. New Oxyhydrogen Microscope. Science Lanterns for Class De- 
monstration. Magnificent Results. Docwra Triple, Prize Medals, Highest 
Award. Supplied to the Royal Polytechnic Institution, Dr. H. GRaTTAN 
GuINNgss, Re. Patent Pamphengo Science Lanterns. The Universal 
Lantern 4-inch Condensers, 4-wick Lamp, Portrait Combination front 
Lenses, 18s. 6d., Marvellous value. Science Lecture Sets. Novelties. 
The Lantern Kaleidoscope. Cheapest Lantern Outfits in the World. 
Grandly Illustrated Catalogue over 180 choice Engravings, 6d. ; 
Postage, 44. Small Illustrated atalogue, too pages, free, sd. List of 
60,000 Slides and 300 Lecture Sets, Science Subjects, Views, &c., 6d. ; 
Postage, 2d. Pamphlets Free. W. C. HUGHES, Srsciacist, 
Brewster House, 82 Mortimer Road, Kingsland, N. 


Writes 26 Languages, 

In 10 Type Styies, 

In Perfect Alignment, 

With Uniform Impression, 

In any Direction, : 

On Any Width of Paper, 

In Full View of the Operator, 
Spaces Backwards and Forwards, 
And Writes Continuous Characters. 


No other Standard Typewriter 
Possesses One of the above.. 


ACTUAL ADVANTAGES. 


The HAMMOND TYPEWRITER CO., 
50, Queen Victoria Street, London, E.C. 


THE ENTOMOLOGISTS’ 


MAGAZINE. 
Price Sixpence, Monthly. 


MONTHLY 


Edited C. G. Barrett, G. C. Cuampion, F.Z.S., J. W. 
W. W. Fowzer, M.A., McLacutan, F.R.S., E. SaunDERs, 


Lorp WaALsINGHAM, M.A., LL.D., F.R.S. 

This Magazine, commenced in 1864, contains standard articles and notes 
on all subjects connected with Ent , and especially on the Insects of 
the British Isles. 

Subscription—Six Shillings per Annum, post free. 


London : GURNEY & JACKSON (Mr. Van Voorst’s Successors), 
1 Paternoster Row. 


HOLLOWAY’S 
PILLS 


Are invaluable for Indigestion, Biliousness, 
Headache, Heartburn & Fluctuating Appetite 


TRADE 
MARK 


PRICE with 5-inch Condenser 
110/- 
200/- 


tHE GROSSAR 's THe LENS For 


“OPTIMUS.” 
OPTIMUS CANTILEVER ENLARGERS. 


EXTRA FOR FRONT LENS ... 37/- 


FOR USE WITH OIL OR 
INCANDESCENT GAS. 


SHARP and BRILLIANT ENLARGEMENTS. 


Equivalent Focus ro}in. 
ble for Cond 7 and 8in. diam, 
Suitable for 0 


7in. 
5 and 6in. diam. 
£2450 


12in. 


g and roin. diam. 
#27 15 0 


NEW LIST of PHOTOGRAPHIC and PROJECTION INSTRUMENTS, POST FREE. 


PERKEN, SON & CO. LTD. 


99, HATTON GARDEN, 
HOLBORN CIRCUS, E.C. 


LONDON. 
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£28 7s. CRUISE WATKINS & DONCASTER, 


on the Magnificent OceanYacht ‘““ARGONAUT.” NATURALISTS, 
Tonnage 3254, H.P. 4000. Electric Light. First-class Cuisine. AND MANUFACTURERS OF 
Sailing as follows to THE MEDITERRANEAN :— CABINETS AND APPARATUS 
December 23rd—From Marseilles to Palermo, Jaffa (for Jeru- FOR ENTOMOLOGY, BIRDS’ EGGS AND SKINS, AND ALL 
salem), Alexandria (for Cairo), Malta and GF RATERS 
back to Marseilles. SPECIAL SHOW-ROOM FOR CABINETS. 
This Cruise is under the auspices of the Co-operative Cruising Co., Ltd. De Our Catalogue (96 pp.) Post free on application. 


£10 10s. and £13 13s. TOURS to ROME. With | , N.B.For Exeslience and Superiority of 
Optional extensions to Naples, Assisi, Perugia, Florence, patrons, Museums, Colleges, &e. 
Venice, and the Riviera. A LARGE STOCK OF INSECTS, BIRDS’ EGGS 
AND SKINS. 


£12 12s. TOURS to FLORENCE and VENICE. 
; Birds, Mammals, &c., Preserved and Mounted by First-class Workmen 


Full Particulars from the Secretary— 
5, ENDSLEIGH GARDENS, EUSTON, LONDON, N.W. All Books and Publications on Natural History supplied. 


PHCGENIX FIRE OFFICE, 36 STRAND, LONDON, W.C. 


(Five Doors from Charing Cross.) 
19 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W. 
ESTABLISHED 1782. 
MIDERATE RATES. ABSOLUTE SECURITY. MIN ERALS, ROCKS & FOSS! LS. 


ELECTRIC LIGHTING RULES SUPPLIED. COLLECTIONS FOR STUDENTS. 


LIBERAL LOSS SETTLEMENTS. Carefully labelled and arranged in Boxes with Card Trays. 
PROMPT PAYMENT OF CLAIMS. 50 Minerals, 12/6; 100 do., 21/- ; 200 do., 42/-. 


LOSSES PAID OVER £24,000,000. Rocks and Fossils at similar prices. 


ESTABLISHED 1851. 300 Minerals in Cabinet, £4 4s. ; 400 do., £5 125. 6d. 
BIRKBECK BANK. ty 
Southampton Buildings, Chan , London. THOMAS D. RUSSELL, _. 
DEPOSIT ACCOU! 78 NEWGATE STREET, LONDON,E.C. 
pay on Oo 


RKBECK ALMANACK, with full i . > 
FRANCIS RAVENSCROPT: Minerals, Rocks, Fossils, Metallic Ores, Rough Precious Stones. 


THE MICROSCOPE. 


MINERALS FOR ALL PURPOSES. ROCKS FROM NUMEROUS LOCALITIES. FOSSILS 
Volvox, Spir Desmids, Diatoms, Ameeba, Arcella, Actinosphzrium, 


FROM ALL BRITISH FORMATIONS. 
ROCK SECTIONS :— 
A . Precious Stones, Meteorites, Rare Minerals, Blo Cases, Glass 
Rood Lig Price Facer Top Boxes, Geological Apparatus, Cabinets Card rays, Lantern 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes. 
THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. JA M ES R. GR be GORY & CO ” 


MINERALOGISTS, &c., 
MARINE BIOLOGICAL ASSOCI ATION | To Science & Art Department, British, Indian, & Colonial Museums, &c. 


Office and Stores ;— 
OF THE UNITED KINGDOM. 1, KELSO PLACE, STANFORD RD., KENSINGTON, W. 
THE LABORATORY, PLYMOUTH. 


The following animals can always be supplied, either living 
or preserved by the best methods :— 4 

Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia, Caryophylli Alcy- 
; H ormiphora (preserved) ; Leptoplana ; Manel, 


| 


ALBERT EDWARD JAMRACH 


(Late CHARLES JAMRACH),. 


Aphrodite, Arenicola, Lanice, Terebella ; Lepas, Balanus, Gammarus, ° NATURALIST, 

Ligia Mysis, Nebalia, Carcinus; Patella, Buccinum, Eledone, Pectens 

liugula, Crisia, Pedicellina, Holothuria, Asterias, Echinus ; Ascidia, Salpa _ 180 ST. GEORGE STREET EAST. 

ag mene to Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
Biclogical Laboratory, Plymouth. THE DIRECTOR. | Netsukis China, Lacquers, Gongs, Shells, and other Curios. 


NOTICE.—Advertisements and business letters for NATURE should be addressed to the Publishers; Editorial 
communications to the Editor. The telegraphic address of NATURE is “ PHUSIS,” LONDON. 


SUBSCRIPTIONS TO “NATURE.” CHARGES FOR ADVERTISEMENTS. 
4 4 


£s 2 

1 8 o *Three Linesin Column .... . ..082 6 
To ALL PLACES ABROAD :— One Eighth Page, or Quarter Column . 0 18 6 
110 6 Quarter Page, or Half a Column . 
e's o15 6 Half a Page, ora Column. . 
° ° Whole Page ° 


* The first line being in heavy type is charged for as Two Lines. 
Cheques and Money Orders payable to MACMILLAN & CO., Limiteu. 
OFFICE: ST. MARTIN’S STREET, LONDON, W.C, 
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JUST READY.. 


NEW LIST 


QNCLUDING MANY NEW FORMS) 
OF — 


ELECTRICAL 
MEASURING 
INSTRUMENTS 


— AND — 


PROTECTED 
RHEOSTATS 


POST FREE ON APPLICATION. 


ISENTHAL & CO., 


85 MORTIMER STREET, LONDON, W. 


TOWNSON & MERCER. 
(EsTABLISHED 1798.) 


RETAIL—89 BiSHOPSCATE STREET WITHIN, E.C. WHOLESALE—34 CaMOMILE STREET. EC, 


Scientific Apparatus Manufacturers and Laboratory 

tfitters to the Home and Colonial Departments o/ 
H.M. Government, Scientific Institutions, Colleces, 
and the various Industries throughout the Worid. 


Complete Illustrated Catalogue of over 650 pages, with about T1lus. 
trations, 2s. 6d., or by Post 3s. (Free to Colleges and Schools.) 


The latest apparatus for testing Milk, accurately standardised in conformity 
with the new Acts (September, 1901). 


LACTOMETERS, LACTOSCOPES, 
STOKES’ TUBES, CREAM ‘TUBES, 
CREMOMETERS, DAIRY THERMO- 
METERS, RICHMOND'S SLIDING 
RULE for the estimation of FAT IN 
MILK, CENTRIFUGES, LACTO- 
BURETTES, BUTYRO-REFRACTO. 
METERS, ACIDITY APPARATUS 
for determination of LACTIC ACID, MILK 
STERILIZERS of the latest approved 
patterns. 

Special.—Sole Makers of the New PER- 
MANENT STANDARD COLOUR 
TUBES, for comparing samples of Wines, 


Beers, Spirits and Oils. Any colour permanently 
matched. PRICES ON APPLICATION. 


DIAGNOSIS SETS in tin box, with blank certificate and directions, 
containing :—One Sterile Swab in tube, Widal’s Blood Tubes, extra 
‘tubes and half-dozen 3 Microslides for Blood Tests. Contractors to 
the Home and Co Governments. Sample Set 2/- post free. 
Special terms per gross, 


EE 


Contractors to H.M. War Office, Admiralty, FORMALDEHYDE 
Colonial Office, &c. Disinfection of Sick Rooms, &c. 


CONTRACTORS TO HIS MAJESTY’S GOVERNMENT, 


Cc. E. MULLER, ORME & Co., 
148 HIGH HOLBORN, LONDON, W.C. 


MANUFACTURERS OF APPARATUS FOR TEACHING 


CHEMISTRY, PHYSICS, MECHANICS, 
HYDROSTATICS, &c. | 


DEALERS IN PURE AND COMMERCIAL CHEMICALS. 
Laboratories fitted. Colleges and Schools supplied on the most liberal terms. 
Scientific Glass-Blowing from Sketch promptly executed by our own workmen. 
Scientific Apparatus repaired. Students’ sets of Apparatus. X-Ray Tubes. 


oe” APPLY FOR LISTS OR PARTICULARS. BALANCES — SPEC/AL LIST. 


TEREOSCOPIC 
COMPANY'S 


[ELD GLASSES 


6 Magnifications (Goerz) £7 100 
.& fee Ditto Zeiss) 8 00 


HAND CAMERAS ROSS. 9 Ditto  (Goerz) 8 150 
High Power, 10 Ditto (Zeiss) tr 00 


KODAKS (with Goerz Lenses) High Pos Di Zeiss 
PHOTOGRAPHIC OUTFITS Portability. 


be” 106 & 108 REGENT STREET, W., and 54 CHEAPSIDE. 


Printed by Ricuarp Cray anp Sons, Limite, at 7 & 8 Bread Street Hill, Queen Victoria Street, in hang, published 
DONS, . the City of ana by MACMILLAN 
any Co. Limirep, at St. Martin’s Sueet, London, W.C., and Tue Company, 66 uth Nw York.—Tuurspay, Nov. 7 


LAMPS, latest pattern, for the perfect 
12/6 each. 


FREE 
LESSONS. 


AMERAS 


TRIPOD CAMERAS 


DEVELOPING, 
PRINTING, 
ENLARGING. 


AND 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


“To the solid ground 


Of Nature trusts the mind which builds for aye.” —Worvswortn. 


No. 1672, VoL. 65] | THURSDAY, NOVEMBER 14, 1901 


[PRICE SIXPENCE. 


Registered as a Newspaper at the General Post Office.] [All Rights mm Reserved. 


| VERLAG VON GUSTAV FISCHER IN JENA. 


ELECTRIC LANTERN. 


__ Soeben erschien die 1. Lieferung vom : 
Handbuch der vergleichenden und ex- ’ 


perimentellen Entwickelungslehre der 


j i Bearbeitet von Prof. Dr. Barrurtn, 
Wirbeltiere. Rostock; Prof. Dr. Braus, Heidelberg ; } 
Docent Dr. Biuver, Ziirich; Prof. Dr. Rup. Burcknarprt, 
Basel; Prof. Dr. Ziirich; Prof. Dr. Firemmine, Kiel ; 
Prof. Dr; Frorrer, Tiibingen; Prof. Dr. Gaurr, Freiburg i. 
Br.; Prof. Dr. Goeprpert, Heidelberg; Prof. Dr. Oscar Hert- 
wic, Berlin; Prof. Dr. Richarp Hertwic, Miinchen; Prof. 
ij . Hocustetrer, Innsbruck; Prof. Dr. F. Keiser, Freiberg i. 
- : —— = Br. ; Docent Dr. Rup. Krause, Berlin: Prof. Dr. With. Krause, 
NEW PATTERN CHEAP ELECTRIC LANTERN, Berlin ; Prof. Dr. v. KupFreR, Miinchen; Prof. Dr. MaurER, Jena: 


Prof. Dr. Miinchen ; Docent Dr. Peter, Breslau ; Dr. H- 
fitted with Hand-feed Arc Lamp in Case, £10 10s. Pott, Berlin ; Prof. Dr. RosENBERG, Utrecht ; Prof. Dr. Rickert, 
: Giessen ; Prof. Dr. WaLpever, Berlin; Prof. Dr. ZizneNn, Utrecht 
New Season's List of Lanterns and Slides post free. Herausgegeben von Dr. Oscar Hert wig, o. 5. Prof., Direktord. 4 


anatom.-biolog. Institutes in Berlin. Erste Lieferung. Mit 


NEWTON || im Text und Bildnis son, Kant von Voll 
OPTICIANS, &c., TO THE KING, 
8 FLEET STREET, LONDON. 


NEW SPECTACLES 


WY 


MICROSCOPE. Ss 


' With Eye-piece § inch, 4 inch 
Object - glasses, in Mahogany 


Case, | 
NEGRETTI & ZAMBRA’S 
£5 12s. 6d. THERMOSCOPIC LENSES a 


Double Nose-piece, 9/- extra. - Protect the Eyes from Glare, and oy ‘ 
piece, RENDER THE LIGHT SOFT AND COOL. 
Focussing Substage, 14/6 extra. N. and Z.'s SPORTING SPECTACLES, close-fitting and having extra 
large lenses, are the best for Shooting, Billiards, &c. . 
lilustrated Price Lists of Optical and Meteorological Inst+uments, 


—_ R. & J. BECK, Ltd., Free by Post to ail parts of the World. 


NEGRETTI AND ZAMBRA, 
68 CORNHILL, 38 HOLBORN VIADUCT, E.C. 


BRANCHES : 46 CORNHILL; 122 REGENT STREET. 
LOND ON. TWO GOLD MEDALS PARIS EXHIBITION 1900. 
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WELSH INTERMEDIATE EDUCATION ACT, 1889. 
CENTRAL WELSH BOARD. 


APPOINTMENT OF EXAMINERS. 


The Executive Committee of the Board will, on November 29, rgor 
proceed to the egperetnent of an Examiner in each of the following de 
partments, name 

- MATHEMATICS ; 
. FRENCH; 


‘ MUSIC; 
. DRAWING (ROYAL DRAWING SOCIETY); 
9. DOMESTIC ECONONY (INCLUDING HYGIENE). 
At the same meeting the Executive Committee will appoint— 

TWO EXAMINERS IN PRACTICAL SCIENCE. 
Particulars relating to the appointments may be obtained from the under 
signed not later than November 22, 1901. _It will prevent unnecessary delay 
if applicants seeking information will kindly state the department respecting 

which they desire to receive information. 
Central Welsh Board, OWEN OWEN, 
Chief Inspector. 


Cardiff, November 2, 1901. 
CARLOW COUNTY COUNCIL. 
INSTRUCTOR in EXPERIMENTAL SCIENCF. wanted by the 
Carlow Agriculture and Technical Instruction Committee for one year, at a 
progressive salary of £120 to £150 per annum, including all expenses. 
Salary for first year, £120, 
Appointment to be determined by either party at any time by three 
manta’ notice in writing, or in lieu thereof three months’ salary. 
Applications, with testimonials, should be lodged with the undersigned 
on or before November 9, 1go1, from whom further particulars can be had 
on application. 
Personal attendance of candidates required at Courthouse, Carlow, on 
Monday, November 11, at 12.30 o’cluck p.m. 
Appointment subject to sanction of Department of Agriculture. 
Courthouse, Carlow, RICHARD J. KEOGH, 
November 5, 1901. Acting Secretary. 


BIRKBECK INSTITUTION, 


Breams Buildings, Chancery Lane, E.C. 


Principat: G. ARMITAGE-SMITH, M.A. . 


Science Classes with Practical Work. 


DAY AND EVENING COURSES for— 
UNIVERSITY of LONDON.—B.Sc. Pass and Honours, 
Inter. Sci., Prelim. Sci., and Inter. M.B. (Chemistry) Examinations. 
CONJOINT BOARD, DENTAL and PHARMACEUTICAL 
EXAMINATIONS. 
COMPLETE DAY COURSE IN METALLURGY AND MINING. 


HIGHLY EQUIPPED LABORATORIES, for— 


CHEMISTRY, PHYSICS, BIOLOGY (ZOOLOGY and BOTANY), 
METALLURGY, GEOLOGY and MINERALOGY. 


EVENING CLASSES in all BRANCHES of SCIENCE. 
Prospectus free. Calendar (Session 1901-2) 6d. By post 8d. 


BALLIOL COLLEGE, CHRIST 
CHURCH, AND TRINITY COLLEGE, 
OXFORD. 

NATURAL SCIENCE SCHOLARSHIPS AND EXHIBITIONS. 


A Combined Examination for Natural Science Scholarships and Exhibi- 
tions will be held by the above Colleges, beginning on TUESDAY, 
DECEMBER 3, rgor. 

Three Scholarships and three Exhibitions will be offered ; with one ex- 
ception the value of these endowments will be £80 a year. 7 

‘The Subjects for Examination will be Physics, Chemistry, and Biology. 
Aida 


CITY AND GUILDS TECHNICAL 
COLLEGE, FINSBURY. 


DEMONSTRATOR Wanted in ELECTRICAL ENGINEERING. 
Duties mainly in Laboratory and Tutorial. Salary, £100 a year, rising by 
yearly incrementsto £150. Candidates are requested to state their training 
and their experience both in the industry and in education. 

Apply in the first instance to Professor Si_vanus P. Tuompson, F.R.S., 
Tec 


nical College, Finsbury, E.C : 
City and Guilds of London Institute, JOHN WATNEY, 
Gresham College, E.C. Honorary Secretary. 
HARTLEY COLLEGE, 
SOUTHAMPTON. 


Principal: S. W. RICHARDSON, D.Sc. (London). 
opye are invited for the nn of ASSISTANT LEC- 


A 
TURER in CIVIL ENGINEERIN 

Salary, £120 per annum. 

Duties to commence on January 2, 1902. 

Applications, accompanied by not less than three copies of recent testi- 
monials, should be sent in on or before November 20, r1got, to the REGIs- 
TRAR, from whom further particulars may be obtained. 


ADDEY AND STANHOPE SCHOOL 
OF SCIENCE, 
NEW CROSS ROAD, S.E. 
Required, on January 13 next, a JUNIOR SCIENCE MASTER, 
= ed to teach El lary Mathematics, Chemistry, Physics and 
ometry, Laboratory Experience essential. Good disciplinarian. Salary, 
£00 per annum, payable monthly. 


Forms of application, which should be returned by November 26, can be 
obtained from the HEAD MasTer. 


NORTHAMPTON INSTITUTE, 
LONDON, E.C. 


Wanted my a JUNIOR DEMONSTRATOR in the ELEC- 
TRICAL ENGINEER*NG AND APPLIED PHYSICS DEPART- 
MENT. Salary, £80 per annum. Applications should be sent in not 
later than to a.m. on Wednesday, November 27, 1901. Further particulars 
and forms of application may be obtained at ie Office of the Institute, or 
by writing to 


R. MULLINEUX WALMSLEY, D.Sc., Principal. 


SWANSEA GRAMMAR SCHOOL. 


tes will not be expected to offer themselves in more than two of 
these. 
Particulars may be obtained by application to 
Christ Church, Oxford. ad A. VERNON HARCOURT. 
‘ 


HEATHCOTE SCIENCE 
LABORATORIES. 


COMMERCIAL and SCIENTIFIC RESEARCH work can be carried out 
in these Laboratories in CHEMISTRY, ELECTRICITY, General 
PHYSICS and BACTERIOLOGY, Rontgen Ray Work and Photography 
at times suitable to workers. 
5 i Ss tion in the above Su 
Heathcote Street, Gray’s Inn Road. 


SCHOLASTIC.--Science Master required 


for Physics. Chemistry desirable Graduate. Salary £150, non 
Also Victorian B.Sc., or an A.R.C.S., as Science 
Master for School in Ireland. Salary about £1c0, with residence.— 
Also Master for Chemistry and Physics. Salary, £120, non-res. County 
School.—Also Assistant Science Master for Science and Mathematics. 
Salary, £120, non-res, to commence.—Apply to GRIFFITHS, Situ, 
PowELt AND Smit, Tutorial Agents (Estd. 1833), 34 Bedford Street, 
Strand. 


TEMPORARY DEMONSTRATOR OF 
ZOOLOGY required for Lent Term (January-March).—Apply for 
particulars and stating qualifications, to Prof. HerpMan, University 
College, Liverpool. 


Advertiser seeks Situation in London as 
ASSISTANT. Five years’ experience in Physical and Chemical 
Laboratories in German Technical University ; can undertake the 
construction and repair of instruments, also repair of glass.—‘‘ E. P., 
c/o NATURE. 


ADVERTISER SEEKS BERTH IN A 


SCIENCE DEPARTMENT. Fourteen years’ experience in Che- 


mistry (chiefly), Physics, &c. 


Expert Glass Blower. — Apply, 
NATURE. j 


AN OPPORTUNITY OCCURS TO RE- 
ceive into a first-class firm of Scientific Instrument_ Makers, a gentle- 
man’s sun, with a view to learning the business.—Full partic ulars on 
application to ‘‘ Science,” Nature Office. 


WANTED, JANUARY 1902, a SCIENCE MASTER who must bea 
Graduate. Chief Subject, Physics. Subsidiary Subjects, Chemistry and 
Elementary Mathematics. Salary, £150, non-resident. 


Apply at once to 
J. TREVOR OWEN, M.A., 
Headmaster. 


WHAT OFFERS FOR “NATURE” 2 


or 3 Days after Publication?—Catcapoot, 3 Victcria Drive, Walton, 
Liverpool. ’ 


| 
= 
3. WELSH ; L 
4° GEOGRAPHY; 
part 5. AGRICULTURE; 
6. BOOK-KEEPING; | 
i 
| 
| 
6s. 
Ih 
“ 
rate 
mat 
ac 
“ 
tho: 
inte 
“ 
> 
criti 
of cl 
high 
itself 
will 
not 
Tese: 
| 
| 
3 
f 
Fac 


NOVEMBER 14, 1901 | 


NATUKE xv 


ge ALWAYS A LARGE STOCK OF SCIENTIFIC BOOKS 
SECOND HAND, AT ABOUT HALF PUBLISHED PRICE. 


J. POOLE & CO. 


(ESTABLISHED 1854). 


Educational and Scientific Booksellers, 


NEW AND SECOND HAND. 


LARGEST STOCK in LONDON of Second-Hand 
School, Classical, Mechanical, Elementary and 
Advanced Scientific Books. 


Mathematical, Theological, and Foreign Books. 


KEYS AND TRANSLATIONS. 
104, CHARING CROSS ROAD, 
LONDON, W.C. 


(Late of 33, HOLYWELL STREET, STRAND). 
LEnguiries by letter receive immediate attention. 


GOOD AND CHEAP LINE. 


SOLUBLE FERMENTS & FERMENTATION 
(1899). 
By J. REYNOLDS GREEN, F.R.S. 
6s. 6d. Post Free. The copies are quite new and are limited in number. 
:J. POOLE & CO.. 104 Charing Cross Road, London, W.C. 


8vo, price 4s. net. 


INORGANIC EVOLUTION AS STUDIED 
BY SPECTRUM ANALYSIS. 


By SIR NORMAN LOCKYER,K.C.B., F.R.S. 


NEW YORK NATION. 


“TfLockyer's hypothesis should ultimately be disproved, posterity will 
ratehimas a man with a fixed idea; while if as is more likely, it is ulti- 
mately confirmed, he will be extolled as one of the most sagacious ot prophets, 
a confidant of Nature, more than a generation in advance of his times.” 


ATHENZUM, 


“Sir Norman Lockyer’s new book will be read with interest, not only by 
those specially interested in spectrum analysis, but by a far wider circle 
interested in philosophical speculation.” 


STANDARD. 


“Sir Norman Lockyer briags into focus work on which he has been 
engaged for some thirty years. Only a very few experts could venture to 
criticise his researches, wh ch deal with some of the most difficult questions 


highest interest, for they bear upon the nature and constitution of matter 
itself, a question the importance of which is daily b ing more obvious.” 


SCOTSMAN. 


“ Students of astronomy in particular, and of physical science in general, 
will give a warm welcome to this volume . . . a scientific investigator can- 


not but be prof ,»undly interested in following these valuable and suggestive 
researches.” 


MACMILLAN AND CO., Lrp., LONDON. 


PLATE-T 
Te- TESTER. 
& CO., SOLE MAKERS. 
= A simple instrument 
PLATE TESTER 
hy fa: he Ulustrated booklet seat on 
receipt of 1d. stamp. 


for testing photo- 
See Nature,” June 6—page 134. 


plates and 

ms. 

SANGER SHEPHERD & CO. 
Factory anp Orricgs: 5, 6 & 7 GRAY’S INN PASSAGE, RED 


NOW READY. 


of chemical and astronomical physics ; but the general results are of the |- 


RECENT EXPERT 
OPINIONS ON 


Photographic 
Chemicals. 


“The Practical Photographer.’ 

“ We are more than ever convinced 
of the aivantages of the “Tabloid” 
system.” 

‘Photographic News,’ 

“ Cleanliness, precision and activity 
ate best secured by employing 
*Tab‘oid’ Developers.” 

A Pamphlet, 
with full particulars and list, post 
frez, from 


Burroughs Wellcome & Co., London, E.c. 


LIGHT FILTERS 


for ORTHOCHROMATIC and 
-TR 


And FITTINGS and CASES in all sizes to 10 inches 
diameter. 
EVERY REQUISITE FOR 


NATURAL COLOUR 
PHOTOGRAPHY. 


pee See ‘‘ Nature,” October 31, page 657. 
NEW BOOKLETS AND CATALOGUES NOW READY. 


SANGER SHEPHERD & CO., 


Manufacturers of Scientific Apparatus, Cameras and Stands, 
Rotating Sectors, Instruments for the Measurement of 
Light and Colour, Speed Determination, &c. 


FActoRY AND OFFICES— 


LION STREET, HOLBORN, LONDON, W.C. 


5,6 & 7 One's Inn Passage, Red Lion Street, 
olborn, LONDON, W.C. 


I-CHROMATIC Photography, 
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W. WILSON. G. CUSSONS, 
COLLEGE SPECTROMETER. 


5” Circle, reading to 

I min. Fine adjust- | 
ment to telescope and | 
prism table. Rack | 


Apparatus for Experimental 
MECHANICS. 


SECTIONAL MODELS OF STEAM 
ENGINES, CORLISS ENGINE, GAS 
ENGINE. 
Cussons’ Parent ATWOOD MACHINE with 


Ball Bearings, Patent Direct Electric Release (not 
Tilting). Strong and Rigid Machine. New design. 


MACHINE DETAIL MODELS. 


motion to telescope; | 
adjustable slit and 
comparison prism to | 
collimator. Rising | 
and adjustable prism | 
table ... £110 O 


With 6” Circle, reading to 30” = . 40 Compression of 
Spectrometers made to the highest degree of accuracy. Springs. 


1 BELMONT STREET, CHALK FARM, N.W. 


G. BOWRON, 57 Edgware Road, London, W., 


has always on hand a large and varied stock of 


SECON D-HAND 
ELECTRICAL & PHYSICAL APPARATUS 


Stand 933 Glasgow Exhibition. 


FREDK. JACKSON & Co. 


(Late MOTTERSHEAD & CO.), 


14 CROSS STREET, MANCHESTER 


@oods Entrance: 10 Half-Moon Street. 


LABORATORY FURNISHERS, 


Importers, Manufacturers, and Dealers in 
CHEMICAL AND PHYSICAL 
APPARATUS 


Of every Description. 


Fine Chemicals, Volumetric Solutions, 
Plain and Stoppered Bottles, 


AND EVERY LABORATORY REQUIREMENT. 


Illustrated Oatalogue of Apparatus, with Price List 
of Chemicals, free on application. 


Telegraphic Address—‘‘ APPARATUS, MANCHESTER.” 
Telephone Number—2038. 


SECOND-HAND 


-DARTON CO, BACTERIOLOGICAL 
—— MICROSCOPES 


Including BECK’S ‘‘LONDON,” £12 10s.; BECK’S BRITISH 
TOURIST COMBINATION SET, | sTUDENTS,” £10 10s. ; WATSON’S “ EDINBURGH STUDENTS,” 


consisting of best flat Watch A id, re- ” , 
volving or fixed altitude 415 and £12 10os.; ZEISS’ “1Va,”» £10; CROUCH’S “ HISTOLO- 
° GIST,” £12 10s. 


for temperature, Singer's patent day and 
night or bar needle Compass, with agate “aa 

centre and — Thermometer on ivory 4@ New List now ready, free on application. 
scale, in velvet-lined case, £3 10s, ce 


Lists of Barometers, &c., Free. | CLARKSON & CO., 28 Bartlett's Buildings, Holborn Circus, 


APPARATUS FOR DETERMINING THE W G P E & C O ag 


DYNAMICAL EquiVvALENT OF HEAT. SCIENTIFIC INSTRUMENT MAKERS, 
GRANTA WORKS, MILL LANE, CAMBRIDGE. 


CONTRACTORS TO H.M. GOVERNMENT. 


SPECIAL ATTENTION GIVEN TO APPARATUS FOR TEACHING 
PHYSICS AND PHYSIOLOGY. 
Good Workmanship, Substantial Designs, Moderate Prices. 
Prompt Delivery. 


AS USED IN THE UNIVERSITY LABORATORIES OF 
CAMBRIDGE. 


As ured at the Cambridge University QGALVANOMETERS AND RESISTANCE BOXES A SPECIALITY. 


Laboratories and by 
E. H. Griffiths, F.R.S., in his course of LISTS FREE ON APPLICATION. 


Lectures at Leeds, 1901. ~ INSPECTION INVITED FROM INTENDING PURCHASERS. 


(Elementary and Advanced). 
BY STANDARD MAKERS, IN PERFECT WORKING ORDER, AT EXTREMELY 
MODERATE PRICES. 
Sa Nature, Sept. 26, says: ‘‘ Teachers requiring efficient apparatus 
at a low cost, for lecture or laboratory purposes, might consult the list with 
advantage. 


List on application by mentioning Nature. 


Apparatus for estimation of sulphur in spent oxide. 
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THE NEW 


MJANIFOLDING F{AMMOND "TYPEWRITER 


Writes 26 Languages, 

In 10 Type Styles, 

In Perfect Alignment, 

With Uniform Impression, 

In any Direction, 

On Any Width of Paper, 

In Full View of the Operator, 
Spaces Backwards and Forwards, 
And Writes Continuous Characters. 


No other Standard Typewriter 
Possesses One of the above.. 


ACTUAL ADVANTAGES. | 
The HAMMOND TYPEWRITER CO., 


50, Queen Victoria Street, London, E.C. 


BAUSCH & LOMB’S 
LABORATORY, 
BACTERIOLOGICAL 


ADVANCED MICROSCOPE. 


MODEL B.B. 
THE POPULAR 
FAVOURITE. 

With Screw Substage, Iris 
Diaphragm, Coarse and Fine: 
Adjustment, Brass Stand, in. 
Polished Wood Cabinet with. 
Lock and Key, £5 O 0: 


HUYGHENIAN 
EYEPIECES.,. 


From 2” down to 4”, 5/- each.. 


A.E. STALEY «60., 
35 ALDERMANBURY, 
LONDON, E.C. 


BAUSCH & LOMB'’S. 
REPRESENTATIVES: 
FOR GREAT 
BRITAIN: 
AND EXPORT: 


84 PAGE, FULL ILLUSTRATED DESCRIPTIVE LIST, 
THREE PENCE TO COVER POSTAGE. 


De As an instance of the High-class character of our Stands 
and perfection of our Objectives, we may say we have now 
sold over 30,000 of these Microscopes ; this fact, in itself, is 
sufficient guarantee of their merit and quality. 

N.B.—See Notes on our Instruments in the New Edition of ‘‘ Carpenter 

on the Microscope.” 


ZEISS STEREOSCOPIC FIELD GLASS. 


(English Patents, Nos. 5639 and 
7942, 1894.) 
i Of handy size, with great magnifi- 
gue.) cation and field of vision (ten times 
that of the old style), . brilliant 
definition, perfect achromatism, and 
very decided Stereoscopic effect, 
and which, when once adjusted, are 
always ready for use. 
Prices: £6 to £8. 
i_- These Glasses are invaluable for all branches of NATURAL 
HISTORY FIELD WORK, as well as for general use. 
For NAVAL MEN and DEERSTALKERS, &c., we have made 
larger sizes for NIGHT and DAY USE, admitting more light, but 
of somewhat greater weight. Prices: Night, £10; Day, £11. 


Illustrated Price List free. 


CARL ZEISS or Jena), 


29 MARGARET STREET, REGENT STREET, LONDON, wW. 
ADAM HILGER, 
204 Stanhope Street, Hampstead Road, London, N.W. 


POCKET SPECTROSCOPES. 
Direct Vision Pocket Spectroscopes, with or without 
COMPARISON PRISM and PHOTOGRAPHIC SCALE; for 
PHYSIOLOGICAL, CHEMICAL, and RAINBAND observations, &c. 
FILM REPLICAS OF ROWLAND DIFFRACTION GRATINGS, 
14,438 LINES PER INCH, mounted 

(1) On Warked Plate Glass. Price 18s. 6d. 

(2) On Plane Parallel Plates of Worked Optical Glass. 
Price £2 2s. od. 

(3) In Pocket Spectroscopes (giving a spectrum of over 20°, 
and distinetly dividing the D lines). Price from £3. 

(4) Adapted to Field Glasses for Eclipse Observations. 

Spectroscopes for any ; and every kind of 


pectroscopic Accessory. 
WRITE FOR PRICE LIST OF SPECTROSCOPES. 


A RELIABLE IMPROVED FORM OF 


APPARATUS. 


Which will last for many months in constant use, without. 
renewals or cleaning (descriptive Pamphlet sent 
on application), can be obtained from 


BREWSTER, SMITH & CO., 
6 Cross Street, Finsbury Pavement, E.C. 


Manufacturers and Importers of Chemical Apparatus and 
Pure Chemicals. 


Special Cheap Poreelain Basins, Stoppered Bottles,, 
Flasks, Pipettes, - essels, for 
ool use. 


Chemical Apparatus Price List Post free to Teachers. 


GAMBRELL BROS. 


CONTRACTORS TO H.M.’s GOVERNMENT, 
17 GILTSPUR STREET, LONDON, E.C. 
NEW FORM 


MAGNETOMETE R- 
GALVANOMETER 


WITH 


DIVIDED SCALE, 
ANTI-PARALLAX MIRROR, 
REMOVABLE GLASS WINDOW, 
ADJUSTABLE TORSION-HEAD 
WITH REMOVABLE CAP, 
CELLULOID BACK, 
POLISHED MAHOGANY CASE, 
MAGNET CLOSE TO BACK OF 
INSTRUMENT. 
Price .. 
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The No. 2 (1901 Model) . 


VICTORIA 


SCIENCE 
LANTERN. 


COMPLETE WITH 
Lenses, Prism, Jet, 
and Case. 


JAMES WOOLLEY, SONS & 60., LTD, 
Victoria Bridge, MANCHESTER. 


Telegraphic Address—“‘ Mancuester.” Telephone No. 939. 
Box 541. 


Companion ‘Volume to Knecht and Rawson's well-known ‘‘ Manual of 
Dyeing.” In Large 8vo. Handsome Cloth, Library Style. Price 16s. net. 


A DICTIONARY OF 


DYES, MORDANTS, AND OTHER COMPOUNDS 


USED IN DYEING AND CALICO PRINTING. 
By CHRISTOPHER RAWSON, F.I.C, F.C.S, 
Consulting Chemist to = Behar Indigo Planters’ "Association ; Co-Autho- 

** A Manual of Dyeing.” 
WALTER M. GARDNER, F.C.S., 

Head of the Department of Chemistry and Dyeing, Bradford Municipa! 
Technical College ; Editor of the “‘ Journ. rs and Colourists ;" and 
Ww. F. LAYCOCK, Ph. D., F.C.S., 

Analytical and Consulting Chemist. 

With Formulz, Properties, and Applications of the various substances 
described, and concise directions for their Commercial Valuation, and for 
the Detection of Adulterants. 

‘Turn to the book, as one may, on any subject . . . and a reference is 
sure to be met with. A work of reference which every dyer and calico 
printer should have on his shelves. It fills an undoubted want . . . and 
leaves nothing to be cavilled at. Will be widely appreciated.”— 7exti/: 

Mercury. 


JUST OUT. In Large 8vo, Handsome Cloth. Price 7s. 6d., 


FERMENTS AND THEIR ACTION. 


A Text-book on the Chemistry and Physics of Fer- 
mentative Changes. 

By CARL OPPENHEIMER, Ph.D., M.D., of the Physiological 

Institute at Erlangen. 

CONTENTS :—Cuapter I., Introduction.—II., Definition of the Con- 
ception of a Ferment.—III. The Chemical Nature of Ferments. —IV., The 
Influence of External Factors.—V., Mode of Action of Ferments. il. 
Physiological Action.—VII., Secretion of Ferments.—VIII., Importance of 
Ferments to the Vital “Process.— The Proteolytic Ferments. —X., 
Irypsin.—XI., Bacteriolytic and Haemolytic Ferments.—XII., Proteolytic 
Vegetable Ferments —XIIIL., Coagulating Ferments.—XIV. , Saccharifying 
Ferments.—XV., Animal Diastases. —XVI., Polysaccharides resembling 
Diastase.—XVII., Disaccharides.—XVIII., Ferments which Decompose 
Glucosides.—X1X., Other Hydrolytic Ferments —XX., Lactic Acid Fer- 
mentation.—XXI., Alcoholic Fermentation.—XXII., The Biology of 
Alcoholic Fermentation.—XXIII., Oxydases.—XXIV., Oxidising Fer- 
ments. Bibliography. Indices.—Tables. 

Translated from the German by ALxsworRTH Mitcue tt, B.A., F.1L-C., 


The present Translation ee Notes and Additions to the Work 
made by the Author subsequent to its Publication in Germany. 


London: CHARLES GRIFFIN & Co., Ltd., Exeter Street, Strand. 


REYNOLDS & BRANSON, 


LEEDS. 


Complete Laboratory Outfitters and 
Manufacturing Chemists. 


SOLE MAKERS OF THE IMPROVED PORTABLE DESIGN 


(STROUD & RENDALL’S PATENT) 


UNIVERSAL SCIENCE LANTERN, 


As used in nearly all the leading Colleges 
and Schools. 


This Lantern has 
been devised for the 
projection of appara- 
tus and slides, hori- 
zontall or _verti- 
@ cally. This horizontal 
projection is accom- 
plished by means of 
a hinged mirror fixed 
in the box between 
the two halves of 
the condenser, which 
reflects the light 
through a horizontal 
convergent lens, on 

# which slides or ap- 

paratus are placed, 

m the objective, with 

mirror attached, pro- 

Wee jecting the same on 
to the screen. ‘lhe 
lantern is made with 
hinged base board ; 
packed in a- portable 
travelling box, with 
all the attachments 
in situ. 


PRICE AND ALL PARTICULARS ON APPLICATION. 


NOW READY. 


CATALOGUE 


(Consisting of 100 Pages and about 150 Illustrations) 
— OF — 


ELECTRIC 
HEATING 
APPARATUS 


IN VARIOUS APPLICATIONS. 


ONE SHILLING AND SIXPENCE. Post Free. 


(REFUNDED ON FIRST ORDER). 


ISENTHAL & CO. 


85 MORTIMER STREET, LONDON, W. 


Contractors to H.M. War Office, Admiralty, 
India Office, Colonial Office, &c. 
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EXCEPTIONAL VALUE. 


No. so07.—STUDENT’S BALANCE (as in well-finished 
polished mahogany case with counterpoised sliding 

AGA knife edges and planes, beam support, levelling screws, plumb 
bob, and double hooks for specific gravity experiments. 

Turns to x milligram when loaded with its maximum charge. 

To weigh 100 grams in each pan, Price £3. 


WEIGHTS SUITABLE FOR ABOVE. 

No. s007A.—SET OF WEIGHTS in well-finished mahogany case, 
100 grammes down to rt milligram. Fractions made of Aluminium. 
Forceps also supplied in by recommend this set where 
accuracy | must be ac ye Price 9s. 6d. 


CHEAP FORM OF BALANCE 


Of VERY BEST FINISH, with 


AGAT AND 


NGS. 
LINE, EXTRA HOOKS. 


PLUMB 


SENSITIVE TO ONE MILLIGRAMME. 


NEW CASES (WOOD) FOR ABOVE. 


These Cases are stained to resemble mahogany and are supplied with 
sliding front. Glass front and back. On lifting front a spring automati- 
cally keeps door at required height. 

No. 5002, 100 gram size, 8/6: No. soo2A, 250, 10/6. 


CHEAP SET OF WEIGHTS IN POLISHED BOX 
For use with Balances Nos. 5000 and soor. 
No. 5c03.—100 grammes to 1 fae 5s. 
No. 5004.—200 Ss. 
EXTRA FRACTIONS, similar to those supplied in above (Nos. 5003 
and 5004)kept in stock. Price 1s. 6d. icp 18. 6d. per dose dozen. 


(w. & J. GEORGE, LTD., 
SUCCESSORS), 


F. E. BECKER & 
33-37 HATTON WALL, LONDON 


NEW PATTERN 


DIFFERENTIAL 


GALVANOMETER 


FOR LOW RESISTANCE TESTING. 


Advantages over the Potentiometer and the Kelvin 
Bridge— 
Much simpler to work. 


Accuracy limited only by that of the Standards 
employed. 


Prime cost. 


Price complete, with Circular Slide Wire and Keys, £14 4s. 


(See Proceedings of Inst. of E.E., Vol. XXX., No. 1 51, 
Page 908.) 


NALDER BROS. & CO., 


PRINCES MEWS, GREAT GEORGE STREET, 
WESTMINSTER, S.W. 
(Late 16 Rep Lion Srreet, CLERKENWELL.) 


JAS. J. HICKS, 


Wholesale Manufacturer of every 
description of 


CHEMICAL, PHYSICAL AND SCIENTIFIC 
APPARATUS. 


BECKLEY PLUVIOGRAPH. 


HICKS’ PATENT. 


PARIS 1900 EXHIBITION. 


© Nine Gold and 
Silver Medals. 


As used at all the Meteorological Stations in the United 
Kingdom, the Colonies and Africa. 


THERMOMETERS for Student Work as 

specially produced for the Laboratories of the 

Royal College of Science, City and Guilds Insti- 
tute, and Manchester School of Technology. 


CATALOGUES, es AND ALL 
E BY RETURN POST. 


8,9 & 10 HATTON GARDEN, LONDON. 
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J. BACKHOUSE &: SON, PHCENIX FIRE OFFICE, 


LIMITED, 19 LOMBARD ST., E.C., and 57 CHARING CROSS, S. Ww. 
(SCIENTIFIC DEPARTMENT) ESTABLISHED 1782. 


Yormz. MODERATE RATES. ABSOLUTE SECURITY. 
Supply all Botanical Material required for Lecture and Demon- ELECTRIC LIGHTING RULES SUPPLIED. 
stration purposes and for Class-work. Fresh, or — - LIBERAL LOSS SETTLEMENTS. 
Alcohol. Insectivor Plants. Plants for Physiological Experi- 
ments. Microscopical Preparations. PROMPT PAYMENT OF CLAIMS. 
Prices strictly moderate. LOS#nus PAID OVER £24,000,000. 


HSTABLISHED 1851. With 30 Original Illustrations. Price 2s. 6d. 


The HYGIENE of the MOUTH. 
B I R K B K C K B A N K e A Guide to the Prevention and Control of Dental Diseases. 
di , R. DENISON PEDLEY, L.D.S. Eng., F.R.C.S. Ed. 
HE SAME AUTH 
3 jo payable on d d 2 The DISEASES of CHILDREN’ S TEETH. 
Tke BIRKBECK ALMANACK, with full particulars, post free. Well Illustrated. Price 7s. 6d. 
FRANCIS RAVENSCROFT, Manager. SEGG & CO., 289 and 291 Regent Street, London, W. 


HOLLOW AY’S THE MOST NUTRITIOUS. 


Cures Old Wounds, Sores, Boils, Stiff Joints, C O C O A 
Sprains, Burns, Scalds, Sore Throat, Quinsy, | : 
&c. | BREAKFAST—SUPPER. 


MACMILLAN & LIST. 
LETTERS OF JOHN RICHARD GREEN. 


Edited by LESLIE STEPHEN. With a" Portraits. 8vo. 155. net. 


LECTURES and ESSAYS by the late W. K. CLIFFORD, F.R.S. 


Edited by LESLIE STEPHEN and SIR FREDERICK POLLOCK. Third Edition. In 2 yols. 
Globe 8vo. 10s. [Aversley Series. 


THE LABORATORY COMPANION TO FATS AND OILS 


INDUSTRIES. By DR. J. LEWKOWITSCH, M.A., F.1.C., F.C.S. 8vo. 6s. net. 
SECOND THOROUGHLY REVISED AND ENLARGED EDITION. 


CHEMICAL ANALYSIS OF OILS, FATS, WAXES, AND OF 


THE COMMERCIAL PRODUCTS DERIVED THEREFROM. By DR. J. LEWKOWITSCH, F.I.C., F.C.S. 
25s. net. 
SECOND EDITION, COMPLETELY REVISED AND ENLARGED. 


MIXED METALS OR METALLIC ALLOYS, 4; Hiorns, 


Head of Metallurgical Department, 
Birmingham Municipal Technical School. Globe 8vo. 6s. 
THIRD EDITION NOW READY. 
THE THEORY OF LIGHT. By the late THOMAS PRESTON, > M.A, D .Sc., F.R.S. 
Third Edition. Edited by CHARLES J. JOLY, M.A., Fellow 
of Trinity College, Dublin ; Andrews’ Professor of Astronomy in the University of Dublin and Royal Astronomer of 
Ireland. 8vo. 155. net. 


PRACTIC AL HISTOLOGY. LANGLEY, Sc.D., F.R.S., Lecturer on Histo 


* logy and Deputy Professor of Physiology in the University of Cambridge. 
Crown 8vo. 


EXPERIME NT AL HYGIENE. AN INTRODUCTORY COURSE OF WORK. IN THE 
PRINCIPLES OF DOMESTIC SCIENCE. 
By A. T. SIMMONS, B.Sc. (Lond.), Associate of Royal College of Science, London, and E. STENHOUSE, 
B.Sc. (Lond.). Associate of Royal College of Science, London. Globe 8vo. 2s. 6d. 
EDUCATIONAL TIMES.—“ The style is clear, and the whole book bears the i impress of the practical teacher. .. . The 
illustrations and diagrams generally are distinctly above the average of those found in English school-books. 


rown 


ROYAL COLLEGE OF SCIENCE MAGAZINE.—“ Will speedily find favour, especially with teachers and students 
who have already found:a want of common sense in the ordinary method of treating geometry.” . 


MACMILLAN AND CO., LIMITED, LONDON. 
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£28 7s. CRUISE GLASS BLOWING. 


on the Magnificent OceanYacht ‘“‘ARGONAUT.” 


Tonnage 3254, H.P. 4000. Electric Light. First-class Cuisine. Allkinds of Experimental Glass 
Blowing carried out for Scien- 
Sailing as follows to THE MEDITERRANEAN : tific Men, Laboratories, &c. 


December 23rd—From Marseilles to Palermo, Jaffa (for 
Jerusalem), Alexandria (for Cairo), Malta INVENTORS’ IDEAS WoRKED OUT AS PER 


‘ 
returning to Marseilles January 17th, 1902. 


54 Farringdon Road, E.C. 


Phillip’s Tube showing Luminous 
Ring Phenomenon 


This Cruise is under the auspices of the Co-operative Cruising Co., Ltd. 

£10 10s. and £13 138s. TOURS to ROME. With 
Optional extensions to Naples, Assisi, Perugia, Florence, 
Venice, and the Riviera. 

£12 12s. 6d. TOURS to FLORENCE and VENICE. 


Full Particulars from the Secretary— 
5, ENDSLEIGH GARDENS, EUSTON, LONDON, N.W. 


TO SCIENCE LECTURERS. | 
HUGHES’ PHOTO. ROTOSCOPE CINEMATOGRAPHS. | 


HE MOST PERFEC 


SCIENTIFIC 
APPARATUS 
FOR SCHOOLS. 


LISTS POST 
FREE. 


No Superb Mechanism. & 
The Moto-Photo Camera for taking the Pictures. T. TAMBLYN WATTS, SETTLE, YORKS. 
Illustrated Lists, 2d. 

c. iniature Triple tern constructed for ALDEN eat 
success. New Oxyhydrogen Microscope. Science Lanterns for Chase De. TO SCHOOLS AND STUDENTS. c 
monstration. Magnificent Results. Docwra Triple, Prize Medals, Highest ASTON & MANDER give a special discount to above off List 
— 4 the Dr. prices for their celebrated 

UINNESS, atent Pamphengo Science terns. e Universal 
Lantern —-. Condensers, 4-wick Lamp, Portrait Combination front - DRAWING INSTRUMENTS 

e intern ntern utfits in the or ighest degree of accuracy an nis! 
Grandly Illustrated Catalogue, over 180 choice Engravings, 6d. ; De Lllustrated List free on mentioning NATURE. 
Postage, 4@. Small Illustrated Catalogue, 100 pages, free, sd. List of STUDENTS’ CASES from 4s. 6d, to £3 3s. 
60,000 Slides and 300 Lecture Sets, —- Subjects, Views, &c., 6d. ; 61 OLD COMPTON STREET, LONDON, W. 
Postage, 2d. Pamphlets Free. . HUGH HES, Spsciauist, 
Brewster House, 82 Mortimer Road, Kinysloct, N. 


*“OPTIMty s.°? 
OPTIMUS CANTILEVER ENLARGERS. 


INCANDESCENT GAS. 


PRICE with s5-inch Condenser -. 70/- EXTRA FOR FRONT LENS ... 27/- 


THE GROSSAR Js THe LENS FOR 
-SHARP and BRILLIANT ENLARGEMENTS. 


Equivalent Focus 7in. tohin. 12in. 
Suitable for Cond s 5 and 6in. diam. 7 and 8in. diam. g and 1oin. diam. 
£450 £6 5 * £7 15 0 


Price 


NEW LIST cf PHOTOGRAPHIC and PROJECTION INSTRUMENTS, POST FREE. 


PERKEN, SON & CO. ex. LONDON. 
& PEAK 


(BY APPOINTMENT TO THE ROYAL INSTITUTION 
OF GREAT BRITAIN.) 


READING MICROSCOPE, 


As to i/1ooth of Millimetre. 
Price... 128. Gd. net. 


Ditto, with extra eeteatin and arrangement for Vertical Micrometer Readings. 
Specially Manufactured by us. 
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THE EVERSLEY SERIES. 


Globe 8vo, 5s. per volume. 


A SELECTION OF 


STANDARD WORKS IN PROSE AND POETRY, 


FROM ALL 


PERIODS OF ENGLISH LITERATURE. . 


The ACADEMY writes :—“In truth, we can hardly imagine a pleasanter fate 
. than to be locked for a year on some sunny island, with trees, a few friends, 


some food, and a stout wooden case containing the entire ‘ Eversley Series. 


THE EVERSLEY SERIES 


CONTAINS 154 VOLUMES, 
AND PRACTICALLY FALLS INTO TWO MAIN DIVISIONS: 
(1) 


STANDARD ENGLISH CLASSICS, 


SUCH AS 


CHAUGCER, 2 Vols. MILTON, 3 Vols. LAMB, 7 Vols. 
GRAY, 4 Vols. SHAKESPEARE, 10 Vols. | WORDSWORTH, 12 Vols. 
(2) | 


MODERN WRITERS, 


Such works as seem likely by virtue of their style to attain classic rank, and 
to be regarded as of permanent value. Under this category it is sufficient to 
mention the names of 


CHARLES KINGSLEY, 13 Vols. J, R. GREEN, 14 Vols. 
MATTHEW ARNOLD, 8 Vols. DEAN CHURCH, 10 Vols. 
EMERSON, 6 Vols. JOHN MORLEY, 1: Vols. 
HUXLEY, 9 Vols. SIR R. JEBB, : Vol. 
R. H. HUTTON, 6 Vols. SIR JOHN SEELEY, 5 Vols. 


This modern department includes various classes of literature, e.g. poetry, 
history, essays,—literary, historical, scientific, and theological,—biography. 
letters (as eg. those of Edward FitzGerald and Charles Lamb). 


*,* NEW COMPLETE LIST POST FREE ON APPLICATION. 


MACMILLAN AND CO., LIMITED, LONDON, 
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Me. Henson has just purchased a fine Collection of Minerals, in which 

is included some good Meteorites, very fine, Leadhillites, Phosgenite, | 
Lanarkite, &c., &e., contained in two well-made Cabinets, the drawers of 5 
which are 17} X 124 X 2], with glass lid covers. 


SAMUEL HENSON, | 
97 REGENT STREET, LONDON, W. 


EsTABLISHED 1840. 


Minerals, Rocks, Fossils, Metallic Ores, Rough Precious Stones, &c. 


Collections of above for Prospectors, Mining Engineers, 
Technical Schools, and for Private Study. 


MINERALS FOR ALL PURPOSES. ROCKS FROM NUMEROUS LOCALITIES. FOSSILS 
FROM ALL BRITISH FORMATIONS. 
ROCK SECTIONS :-— 


Precious Stones, Meteorites, Rare Minerals, are Ss Glass 
Top Boxes, Geological Apparatus, Cabinets, ys, Lantern 
Slides of Rock Sections. 


ALL LISTS FREE OF 


JAMES R. GREGORY & CO., 


MINERALOGISTS, &c., 
To Science & Art Department, British, Indian, & Colonial Museums, &c. 
fice and Stores :— 


o 
i, KELSO PLACE, STANFORD RD., KENSINGTON, W. 


ALBERT EDWARD JAMRACH 
(Late CHARLES JAMRACH), 
NATURALIST, 

180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
= Netsukis China, Lacquers, Gongs, Shells, and other Curios. : 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms, Amceba, Arcella, Actinosphzrium, 
Vorticella, Stentor, H dra, Fl laria, Steph » Melicerta, and many 
other Specimens of Pond Life. Price 1s. per — Post Free. Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. | 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 


The following animals can always be supplied, either living 
or preserved by the best methods :— 

Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia, Coryorhyilia, Alcy- 
onium ; Hormiphora (preserved) ; Le lana ; Lineus, Amphiporus ; Nereis, 
Aphrodite, Arenicola, Lanice, Terbella ; Lepas, Balanus, Gammarus, 
Ligia Mysis, Nebalia, Carcinus; Patella, Buccinum, Eledone, Pectens 
Bugula, Crisia, Pedicellina, Holothuria, Asterias, Echinus ; idia, Salpa 
(preserved), Scyliium, Raia, &c., &c. 

or prices and more detailed lists apply to 


F 
Biological Laboratory, Plymouth. THE DIRECTOR. 


| © COLLECTION OF 
MINERA LOG Y. | ROGKS AND THIN SECTIONS, 


according to H. Rosensuscu, “ El der G 
Il. Aufl, Stuttgart, rgor. 
This collection, A, is an extension of the former one of 250 rocks and thin 


| sections ; but there are some changes of importance : firstly, a great number 
| of new and interesting types of rocks have been added or exchanged 


for others ; secondly, as the “* El der G hre” are not only a 
treatise on massive rocks but also on the sedimentary and the 
erystalline schists, this collection also contains the most important 
types of these families of rocks. Gregt care has been taken to select only 
such rocks which clearly show all the characteristics of the type. 

Again, we have also selected out of this collection two smaller ones 


| Band C, of 250 and 165 specimens respectively. 


The prices are as follows : 
A. 335 specimens of rocks ... £19 0 © 
335 thin sections, inelegant case... £22 0 
B. 250 specimens of rocks ... ovo ove bos +. £13 10 © 
250 thin sections, in elegant case... £15 10 © 
C. 165 specimens of rocks ... os oe 
165 thin sections, in eiegant case 410 © § 


In the same way as before. to each collection will be added a printed 


| description (about 140 pages) of the macroscopical and microscopical 


features of each work, containing also a description of the petrographical 
microscope for the use of students. 


COLLECTIONS OF MINERALS, FOSSILS, METEORITES, 
PURCHASED FOR CASH OR EXCHANGED. 
Dr. F. KRANTZ, 
RHENISH MINERAL OFFICE, BONN-ON-RHINE, GERMANY. 
ESTABLISHED 1833. 


WATKINS & DONCASTER, 


NATURALISTS, 
AND MANUFACTURERS OF 


CABINETS AND APPARATUS 


FOR ENTOMOLOGY, BIRDS’ E@GS8 AND SKINS, AND ALL 
BRANCHES OF NATURAL HISTORY. 


SPECIAL SHOW-ROOM FOR CABINETS. 


Uur Catalogue (96 pp.) Post free on appilication. 


N.B.—For Exeellence and Superiority of Cabinets and 
Apparatus, references are pecmnted to distinguished 
patrons, Museums, Colleges, &e. 


A LARGE STOCK OF INSECTS, BIRDS’ EGGS 
AND SKINS. 


Birds, Mammals, &c., Preserved and Mounted by First-class Workmen 
true to Nature. 


All Books and Publications on Natural History supplied. 


36 STRAND, LONDON, wW.c. 
(Five Doors from Charing Cross.) 


MINERALS, ROCKS & FOSSILS. 
COLLECTIONS FOR STUDENTS. 
Carefully labelled and arranged in Boxes with Card Trays. 
50 Minerals, 12/6; 100 do., 21/- ; 200 do., 42/-. 
Rocks and Fossils at similar prices. 
300 Minerals in Cabinet, £4 4s. ; 400 do., 12s. 6d. 
Catalogues Post Free. 


“THOMAS D. RUSSELL, 
78 NEWGATE STREET, LONDCN,E.C. 


SUBSCRIPTIONS TO “NATURE.” 


To ALL PLACES ABROAD :— 


NOTICE.—Advertisements and business letters for NATURE should be addressed to the Publishers; Editoria 
communications to the Editor. The telegraphic address of NATURE is “ PHUSIS,” LONDON. 


CHARGES FOR ADVERTISEMENTS. 
@ 


& 

*Three Linesin Column ........ o 2 6 
One Eighth Page, or Quarter Column . .018 6 
Quarter Page, or Halfa Column... ..1 15 © 
Half a Page, ora Column. ...... 


* The first line being in heavy type is charged for as Two Lines. 


Cheques and Money Orders payable to MACMILLAN & CO., Limited. 


OFFICE: ST. MARTIN’S STREET, LONDON, W.C. 
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ATWOOD MACHINE (Prowv. Patent). 
OUR ORIGINAL PATTERN GREATLY IMPROVED. 


New Release " (Prov. Pat.) Dropping Platform done away with, Aluminium Wheel, Agate Bearings, Extra Weights. This 
machine is now a practical Instrument, and with each a Certificate is given, together with a Pamphlet of Experiments. 


PRICE COMPLETE £4 15s. NET. 
PHILIP HARRIS & CO., Lim. BIRMINGHAM and DUBLIN. 


THE WATSON PRISM GLASS. Ordinary Field Glasses Superseded. 


Is invaluable to rset THAT PRISM 
NAVAL and MILITARY MEN, = 1 it 


ASTRONOMERS, WONDERFUL EFFECT. 


in fact, Prices i 
rices in Case 
EVERYONE , - Magnifying power 4 diameters, £6 ; 
7 diameters, £7 158. ; 9 diameters, £9 5s. 


“DNINVATO 40d 
SLUVd TIV 


IMMENSE FIELD. 
EXQUISITE DEFINITION. 


Will increase his knowledge and L be 
add to his pleasure by using the : hel » Send for aenpies price list ; it will 
WATSON PRISM GLASS. interest you. 


W. WATSON & SONS (Established 1837), 313 HIGH HOLBORN, LONDON, wc. 


Rranches : 16 Forrest Roap, Epinspurcu. And 78 Swanston Street, Melbourne, A 
Opticians to H.M. Government. West End Agents: SANDERS & CROWHURST, 71 ee Avenue, W.C. 


RECENTLY MF GREAT 


REMODELLED. 


Represents J type in Oil or GAS 


14 effective horse power.) 


Crossley’s Portable Oil Engine 
Immediate delivery for Stock : : a received the FIRST PRIZE 
Sizes of Engines. Uy = at the Royal Agricultural 

= Show, Cardiff, June, 1901. 


CROSSLEWT BROS., OPENSHAW, MANCHESTER. 


THE “NEW NATURALISTS’” CAMERA. 


(PATENT.) Reflex Ordinary or 
Lenses. 
FREE. 


w 


J. H. DALLMEYER. Ltd., 25 Newman St., LONDON, W 


Primed by Kicharp CLay anp Sons, at 7 & Breau Sueet Mull, Qucen Victoria Sureet, im the City of London, aou puvusaed DY MACMIL: AN 
anv Co, LimivEp, at St. Martin's Sueet, ion, W.C., and THe MacMILLAN ComPany, 66 Fitth Avenue, New York.—Tuurspay, Nov. 14, 190% 
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SLUVd T1V 


A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


GENERAL LIBRARY, 
UNIY. VF MICH, 
‘EC 1901 


** To the solid ground 
Of Nature trusts the mind which builds for aye.” —WORDSWORTH. 


No. 1673, VOL. 65] 


THURSDAY, NOVEMBER 21, 1901. 


[PRICE SIXPENCE. 


Registered as a Newspaper at the General Post Office.] 


[All Rights are Reserved. 


ELECTRIC C_ LANTERN. 


NEW PATTERN. CHEAP ELECTRIC LANTERN, 
fitted with Hand-feed Arc Lamp in Case, £10 10s. 


New Season’s List of | of Lanterns and Slides post free. 


NEWTON & CO., 
OPTICIANS, &c., TO THE KING, 
8 FLEET STREET, LONDON. 


X-RAY TUBES. 


Special arrangement 
for the 


REGULATION OF THE 
VACUUM. 
HEAVY DISCHARGE 
TUBES 


for use with 
ELECTROLYTIC 
BREAKS. 


Send for our 
New Price List. 


JOHN J. GRIFFIN & SONS, Lo, 


20-26 SARDINIA STREET, LINCOLN’S INN FIELDS, 
LONDON, W.C. 


I, GENERAL. 
II. CONVERTIBLE, 
Ill, SFECIAL PROCESS. 


This rapid; wide, medium or narrow angle lens all in one is 
suitable for all work, 


Full Catalogue free on application to the Manufacturers :— 


R. & J. BECK, Ltd., 
68 CORNHILL, LONDON, E.C. 


SPECTACLES 
ELECTRIC LIGHT, INCANDESCENT GAS, 


And other Powerful Illuminants. 


NEGRETTI & ZAMBRA’S 
THERMOSCOPIC LENSES 


Protect the Eyes from Glare, and 
RENDER THE LIGHT SOFT AND COOL. 
N. and Z.'’s SPORTING SPECTACLES, close-fitting and having extra 
lenses, are the best for Shooting, Billiard is, &c. 
‘llustrated Lists of Optical and Instruments, 
Free by Post to all parts of the World. 


NEGRETT! ano ZAMBRA, 
38 HOLBORN VIADUCT, E.C._ 


BRANCHES : 46 CORNHILL ; 
TWO GOLD MEDALS 2 REGEN iON 1000. 
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UNIVERSITY OF LONDON. 


NOTICE IS HEREBY GIVEN that the NEXT HALF-YEARLY 
EXAMINATION for MATRICULATION in this University will COM- 
MENCE on MONDAY, January 13, 1902. In addition to the Examina- 
tion at the University, Provincial Examinations will be held at The 
University, Birmingham; The Merchant Venturers’ Technical College, 
Bristol ; Colle e and Technical Buildings, Dumfries Place (for University 
College), Cardiff; The Technical College, 204, George Street, Glasgow ; 
The Yorkshire College, Leeds; Rutherford College, Newcastle-on-Tyne ; 
The High School, Nottingham ; The Technical Schools, Plymouth; and 
the Grammar School, Portsmouth. 
™ Every Candidate is —« ? to apply to the External Registrar (Uni- 
versity of London, South Kensington, London, S.W.) for a Form of 
Entry on or before November 25, which must be returned on or before 


December 
November 11, rgor. ARTHUR W. RUCKER, Principal. 


CHRISTMAS LECTURES. 


ROYAL INSTITUTION OF 
GREAT BRITAIN. 


ALBEMARLE STREET, PICCADILLY, W. 


PROFESSOR J. A. FLEMING, M.A., D.Sc., F.R.S., will deliver a 
Course of Six Lectures (adapted to a Juvenile Auditory) on ‘' Waves and 
Ripples in Water, Air and A£ther,” commencing on Saturday, December 28, 
1901, at three o'clock ; to be continued on December 31 ; and January 2, 4, 
7. 9, 1902. Subscription (for Non-Members) to this Course, One Guinea 
(Children under sixteen, Half-a-Guinea) ; to all the Courses in the Season, 
Two Guineas. 

Tickets may now be obtained at the Institution. 


ROYAL INDIAN ENGINEERING 
COLLEGE, 
COOPERS HILL. 


Anolicttions are invited for th: p»st of DEMONSTRATOR of ELEC « 
TROTECHNOLOGY at the R.I.E.College, Coopers Hill, Staines. 

Candidates will be expected to have a Theoretical and Practical Know- 
ledge of Electrical Testing, Dynamos, Motors, Secondary Cells, Arc and 
Incandescent Lamps, Alternators, Transformers and Polyphase Machinery. 
The duties will be mainly confined to Laboratory Instruction. University 
graduates preferred. Salary £150, rising to £200, with free bachelor 
quarters in the College. | ; y 

Applications, with copies of testimonials, to be addressed to the Pro- 
FESSOR OF ELECTROTECHNOLOGY, R.I.E.College, Coopers Hill, Englefield 
Green, Surrey. 


NORTHAMPTON INSTITUTE, 
LONDON, E.C. 


Wanted immediately. a JUNIOR DEMONSTRATOR in the ELEC- 
TRICAL ENGINEERING AND APPLIED PHYSICS DEPART- 
MENT. Salary, £80 per annum. Applications should be sent in not 
later thap to a.m. on Wednesday, November 27, roor. Further particulars 
and for ns of application may be obtained at the Office of the Institute, or 


by writing to 
R. MULLINEUX WALMSLEY, D.Sc., Principal. 


UNIVERSITY COLLEGE OF WALES, 
ABERYSTWYTH. 
JUNIOR DEMONSTRATORSHIP IN PHYSICS. 


The Council invite applications for the post of Junior Demonstrator in 
the Department of Physics at the above College. 

Applications, with testimonials, should be sent to the undersigned (from 
whom further particulars may be obtained) not later than Tuesday, 


December 3, 1901. 
T. MORTIMER GREEN, Registrar. 


ADDEY AND STANHOPE SCHOOL 
OF SCIENCE, 


NEW CROSS ROAD, S.E. 


Required, on January 13 next, a JUNIOR SCIENCE MASTER, 
qualified to teach Elementary Mathematics, Chemistry, Physics and 
Geometry, Laboratory Experience essential. Good disciplinarian. Salary, 
£100 per annum, payable monthly. 

Forms of application, which should be returned by November 26, can be 
obtained from the Heap Master. 


ST. THOMAS’S HOSPITAL MEDICAL 
SCHOOL. 


JUNIOR DEMONSTRATOR OF CHEMISTRY AND 
PHYSICS. 


The General Committee will shortly proceed to make this appointment. * 

The Demonstrator will be required to devote his whole time to the 
teaching of Chemistry and Physics, under the direction of the Lecturer in 
Chemistry. Opportunity for Research Work will be afforded. The 
Stipend is £80 per annum and fees. 

Applications, with testimonials. should be sent to the Mepicat SEcre- 
TARY, St. Thomas's Hospital, S.E., not later than December ro. 


H. G. TURNEY, M.A., M.D. Oxon, Dean. 


CITY OF LONDON COLLEGE. 


WHITE ST., MOORFIELDS, E.C. 
(Near Moorgate Street and Liverpool Street Stations.) 
PrincipAL: SIDNEY HUMPHRIES, B.A., LL.B. 


FIFTY-FOURTH SESSION. 
EVENING CLASSES in ALL BRANCHES of SCIENCE 


at almost nominal fees. 

Well-equipped LABORATORIES for Practical Work in 
CHEMISTRY, BIOLOGY, BOTANY, GEOLOGY, and all 
branches of PHYSICS. 

Special Classes for London University, Conjoint Board and 
other examinations. Classes are also held in all Commercial 
Subjects, in Languages, Literature and Art. All Classes are 
open to both sexes, Library, Reading and Coffee Rooms open 
to members. Numerous valuable prizes awarded annually. 

Prospectuses, and all other information, gratis on application. 


DAVID SAVAGE, Secretary. 
COACHING for all EXAMINATIONS, 


PRACTICAL and THEORETICAL, in Chemistry, Physics, Physi- 
ology and Geology; also Mathematics, Pure or Applied. Well-fitted 
Laboratories for Aha § Work, SCIENTIFIC or COMMERCIAL, 
in Chemistry, | ag General Physics, Bacteriology, Photography, 
and Réntgen Ray Work. 


The Drrecror, 
HEATHCOTE LABORATORIES, 
Heathcote Street, Gray's Inn Road. 


WANTED FOR DAY AND EVENING 
Classes : Science Teacher qualified in Physics and Chemistry ; Manual 
Instructor holding Certificates in Carpentry and Joinery, Building 
Construction, Machine Construction, or Plumbing. 
Salary, £140 a year, each with travelling allowance should services be 
needed in neighbouring towns. 
Apply at once, to Manager, Mount Sion School, Waterford, stating 
details of qualification, and giving references. . 


KING’S COLLEGE, LONDON. 


DEPARTMENT OF GENERAL PATHOLOGY AND 
BACTERIOLOGY. 
The Council are prepared to receive applications for the post of Demon 
"For coadisions apply to the SECRETARY. 
Applications must be sent in by Saturday, December 7. 


SCHOLASTIC.—Applications are invited 
from SCIENCE Masters for the following posts: (1) Physics, 
Chemistry desirable, Graduate, £150, non-res. ; (2) B.Sc. or A.R.C.S. 
for School in Ireland, £100 and residence; (3) Chemistry; Physics, 
Mathcs., Drawing, £100, resident ; (4) Chemistry and Physics, County 
School, £12q non-resident ; (5) Science and Mathes., £120, non- 

ident, to e.—Apply, giving full details, to GrirFitus, 
SmitH, Powett, anp Smitu, Tutorial Agents (Estbd. 1833), 34 
Bedford Street, Strand. London. 

AN AN AVY A 
GOOD CHARACTER, as assistant in small Observatory in Scotland. 
6-inch Refractor, and Meridian Circle, Workshop, and Lathe. Must be 
good Mechanic, Electrician and Photographer, and should know a little 
Algebra. Letters only, ‘‘ X,” care Tovnsee, Church Court, Clements 
Lane, London, E.C. 

LEED Ib E CLASS 538 

ASSISTANT SCIENCE MASTER wanted in January. Must be 
qualified in Physics and Chemistry and have some knowledge of French. 

Commencing Salary, £110. Apply, stating qualifications and experience, 


to Hon. Sec. 
A A A A- 
RATUS TRADE.—SENIOR ASSISTANT Wanted, also JUNIOR, 
used to the despatch of orders. State age, experience and salary 
required.—Puitie Harris & Co., Ltd., Birmingham. 
ICULATOR D AXAID si, 
Special Experience.—‘“ J. S.”, 53 Chetwynd Road, London, N.WW. 


J. BACKHOUSE & SON, 


LIMITED, 
(SCIENTIFIC DEPARTMENT) 
Supply all Botanical Material required for Lecture and Demon- 
stration purposes and for Class-work. Fresh, or preserved in 
Alcohol. Insectivorous Plants. Plants for Physiological Experi- 
ments. Museum Specimens. Microscopical Preparations. 
Prices strictly moderate, 
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BARGAINS IN SGIENTIFIG BOOKS. 


FLOWER, K.C.B. (Sir W. H.), and R. 
LYDEKKER.—AN INTRODUCTION TO THE STUDY OF 
MAMMALS, LIVING AND EXTINCT. With Index. Illustrated 
with over Three Hundred and Fifty Wood Engravings. Demy 8vo, 
pp. 760. (12s. 6d.) 9s. 


NICHOLSON, M.D., D.Sc., F.L.S., F.G.S. 
(HENRY ALLEYNE).—A MANUAL OF ZOOLOGY, FOR THE 
USE OF STUDENTS. With a General Introduction on the Prin- 

ciples of Zoology. Seventh Edition, Rewritten and Enlarged. Post 
2vo, pp. 956, with 555 Engravings on Wood. (18s.). 6s. 6d. 


saat TEXT-BOOK OF ZOOLOGY, for 
|UNIOR STUDENTS. Fifth Edition. Rewritten and Enlarged. 
Crown 8vo, with 358 Engravings on Wood. (10s 6d.) 2s. 4d. 


BROWN.—A MANUAL OF BOTANY, 
ANATOMICAL a=. PHYSIOLOGICAL. For the Use of 
Students. By ROBERT BROWN, ue -D. Crown 8vo, with 
numerous eco’ (12s. 6d.) 3s. 


NEWMAN, F.Z.S. (EDWARD), BRITISH 
BUTTERFLIES AND MOTHS. Illustrated with nearly goo Life- 
size Figures of Species of Butterflies and Moths. Super Royal 8vo, 
Cloth, Gilt Edges. (25s.) 10s. 6d. 


CAMPBELL (D.H.), THE STRUCTURE 
AND DEVELOPMENT OF THE MOSSES AND FERNS 
(ARCHEGONIAT#). By DOUGLAS HOUGHTON 
BELL, Ph.D. Fully Illustrated. Medium 8vo. (Pub. 14s. net.) 4s. 4d 

“Dr. Campbell's book is clearly written, well illustrated, is provided 
with an accurate bibliography and a copious index, so that it will take its 
place at once as a standard classic, and will, we think, retain that position 
for no inconsiderable period.” —Gardener’ s Chronicle. 


Post free in the United Kingdom. 


H. J. GLAISHER, New and Remainder Bookseller, 
57 WicMmoreE STREET, Lonpon, W. 
a2 New Catalogue now ready. 


BROWNING’S 
METEOROLOGICAL INSTRUMENTS. 


THE BAROGRAPH. 


This Barometer records the variations of the Atmospheric 
Pressure hour by hour, by means of an eight-day-clock move- 
ment, enclosed inside the Drum. 

Descriptive Pamphlet sent on Application. 
PRICES 
Under Glass Shade ... ; £5 100 
In Mahogany and Glass Frame... . £600 
In Walnut, with Bevelled Plate Glass and 
Drawer... . £7100 


MAXIMUM, MINIMUM, SOLAR RADIATION, 
CHEMICAL, CLINICAL, SIXE’S AND OTHER 
THERMOMETERS. 


CATALOGUES POST FREE. 


JOHN BROWNING, oprictan, 63 Strand, W.C. 


AGENTS FOR 


SCHMIDT & HAENSCH’S POLARISCOPES 
FOR THE ANALYSIS OF SUGARS, SYRUPS, &e. 
As supplied to and used by H.M. Government Laboratories. 


ELECTRICAL FURNACES, 
DRYING OVENS, 
AND WATER BATHS 
OF THE LATEST 


PATTERNS. 
EVERY DESCRIPTION OF 
CHEMICAL & ANALYTICAL APPARATUS 


Including Balances, Drying-Ovens, Furnaces, Laboratory Stands, Micro- 
scopes, aa, Bacterioiogical Apparatus, Porcelain and Clay 
Ware, Jena Laboratory Glass Ware, and Glass Tubing. 


Catalogue gratis on application by Colleges, a ry? Laboratories. 
A. GALLENKAMP & TD., 
19 & 21 SUN STREET, FINSBURY sonst, CONDON, E.C. 


NOW READY. 


The Chapman Jones 


PLATE-TESTER. 


SANGER SHEPHERD 
&CO., SOLE MAKERS. 
A simple instrument 
for testing photo- 
grapt hic plates and 


Illustrated booklet sent on 
receipt of 1d. stamp. 


See“ Nature,” June 6—page 134. 


SANGER SHEPHERD CoO. 


Factory anp Orrices: 5, 6 & 7 GRAY’S INN ~— RED 
LION STREET, HOLBORN, LONDON, W. 


(SANGER SHEPHERD PROCESS.) 

.| A simple, inexpensive, and reliable process, BASED UPON SOUND SCIENTIFIC 
PRINCIPLES, for obtaining photographs of any object in its natural colours, 
faithfully reproducing — shade and tint, in a manner absolutely satis- 


fying to the eye. URAL COLOUR LANTERN SLIDES, 
ST REOSCOPIC VIEWS, and all APPARATUS and MATERIAL for 
working the process NOW READY. The Lantern Swipes are of the 
STANDARD SIZE, 3} inches square, are PERFECTLY TRANSPARENT, AND 
CAN BE SHOWN IN ANY ORDINARY LANTERN. A number of examples are 
say on view at our premises. - 
ce ** Nature,” October 31, page 657. 
EXPERIMENTAL OUTFITS from . 
STANDARD OUTFIT, £8 14s. 


MEASURED LIGHT FPILTERS FOR THE THREE- 
COLOUR PROCESS (MEDAL Royal Photographic Soc., 1899). 
Square or Circular, 1 in. to 6 in. diameter. 
MAKERS OF 

THE CADETT ABSOLUTUS AND GILVUS LIGHT 
PILTERS for the Spectrum Plate. Giving Photographs which represent 
the luminosity of all ouan —_e as seen by the eye. All sizes, square or 
circular. Caps and fittings stock See Circulars. 

SpeciaL AGENTS FOR THE 


CADETT SPECTRUM PLATE. 
All sizes up to 15 in. by 12 in. always i in stock. 
Orthochromatic Filters or Seveens for all brands of _Dlates. 
€ameras for all Fy ses. Photo Spect Pp eras 
and Light Filters for Photomicrography. Rotating 7 Instru- 
ments for the Measurement of Light and Colour, Speed Determination, &c. 


SANGER SHEPHERD & CO., 


Factory AND OFrFicEs— 


5, 6 & 7 Gray’s Inn Passage, Red Lion St., Holborn, London, W.C. 


in several patterns. 
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G. CUSSONS, 
TECHNICAL WORKS, MANCHESTER. 


Apparatus for Experimental 
MECHANICS. 


SECTIONAL MODELS OF STEAM 
ENGINES, CORLISS ENGINE, GAS 
ENGINE. 


Cussons’ Parent ATWOO!D MACHINE with 


Kall Bearings, Patent Direct Electric Release (not 
Tiking). ee and hess Machine. New design. 


MACHINE DETAIL MODELS. 


Cc ssion of Spiral d 
Stand 933 Glasgow Exhibition. 
NOW READY. 


Cloth, Demy 8vo, pp. 120. Price 4s. 


OBITUARY NOTICES a OF THE ROYAL 
REPRINTED FROM THE YEAR-BOOK OF THE SOCIETY, 1900, 1901 


With Index tothe Obituaries published in the Proceedings from 1860 to 1899 
London: HARRISON & SONS, 45 St. Martin's Lane, W.C. 


TO READERS ABROAD. 


WANTED Butterflies, Moths, Beetles, Flies and other Insects; also 
Scorpions, Spiders, &c., from Foreign Countries. Full value remitted by 
return mail oe specimens sent. B.—Pack carefully so that they reach 
us undamaged. 
Addresses also invited for Sale or Exchange. 


HEYNE BRO Dealers in Entomological Specimens, Cabinets, 


Books, Pins, &c., 
tro & 111 STRAND, LONDON, 


Price Lists on application Specimens Seat “for selection. 


X-RAY APPARATUS 


Or THE HIGHEST QUALITY anp FINISH on ty. 
As supplied by us to H.M. Government and the leading Hospita!: 
and X-Ray Workers throughout the World. 

We are the actual Manufacturers, and Guarantee 

t ng down. 


Extract from a letter date 
May 1gor from a Doctor re- 
ferring to the Portable Fiel. 
| Service Complete Outfit :— 

| more than satis- 
| fied with the entire outfit 
as supplied by you. Its 
portability is such that / 
can easily transport it in «| 
| brougham, Jrom my con- 

sulting rvom to the bedsia: 

| of a patient—a point of | 
considerable importance in! 
actual practice. | 


GOLD. ‘MEDAL 
RECORD TUBE, 
18/6 EACH’ 


COX’S PORTABLE FIELD SERVICE COMPLETE OUTFIT (as 
ved), supplied to H.M. Admiralty ; War Office, for use in South 
Africa and China ; the New Royal Yacht ; also in use at a large number 

of Hospitals in all parts of the world. 


Sole Makers of PATTERN 
R MERCURY AK. 
(Working direct on from 12 volts). Price £6 6s. 
Absolutely the best for X-Rays and Wireless Telegraphy. 


or WRITE For our ILLUSTRATED List, WITH TESTIMONIALS 
AND ILLUSTRATED INSTRUCTIONS UPON HOW TO WORK. Post FREE 
To Reavers or Nature.” 


Write for particulars of our 
NEW TUBE FOR THE CURE OF LUPUS. 


HARRY W. COX, Lrp, 


9, 10, & I! GURSITOR STREET, CHANCERY LANE, LONDON. 


A. ROSENBERG & CO., 


PATENTEES AND ACTUAL MAKERS OF . 


APPARATUS FOR X-RAYS 
WIRELESS ‘TELEGRAPHY. 


This is the most compact and efficient PORTABLE X-RAY OUTFIT 
made. 4 10” Spark Coil and all accessories, except Battery, packs into 
the one box measuring 25” x 11” X 14”, and weighs only 65 /és. comeflete. 


PRICE £36 10 
May be had fitted with Coil of any length Spark. 


Price List Sree on application. 


21 SOUTHAMPTON ROW, HOLBORN, LONDOW, W.C 


Telephone No.— 


Telegraphic Address— 
2411 GERRARD. 


PURGAMENT, Lonpvon.” 


HIGH GRADE SECONDARY BATTERIES 
FOR SCIENTIFIC WORE. 

Reliable and Standard Instruments. 

Practical and Test Batteries, as supplied to 

H.M. Government, including the Astro- 

nomer Royal; also to the principal 

Scientific and Technical Schools, 

and to Lloyd's for Wireless 

Telegraphy. 

Price List om 


application. 
rent for months. Most 
tb successfully used in X-Ray work in 
the leading Hospitals, and during the 
present campaign in South Africa by the 
R.A.M.C. Can be ordered through all first-class 
Instrument Makers, or from the Sole Manufacturers— 


LONCSTRETH’S, Ltd., 4274 Strand, London, W.C. 


pw Deve longer. 


LIQUID AIR IN LESS THAN 10 MINUTES. 


Dr. HAMPSON’S AIR-LIQUEFIER is now made to a standard i“ 
tern, and nuinbers are in use in University Lab ies an 
a countries. The whole apparatus is neat and compact and its parts 
easily moved ; the Liquefier, without stand, being a cylinder 17 inches 
hig and H inches in diameter. 


It begins to liquefy air in from 6 to ro minutes after the admission of air 
- from 150 to 200 atmospheres pressure, making over a litre of liquid pe: 
our. 


It requires no ice and salt, carbonic acid, or other auxiliary refrigerant. 
It produces a perfectly clear liquid, which requires no filtering. 

It works all day long day after day without plugging of pipes or valves. 
The operator has only one gauge to watch, and one valve to control. 


_ For Price and Particulars apply to the Sole Makers :— 
BRIN’S OXYGEN COMPANY, LIMITED, 
WESTMINSTER, LONDON. 
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THE HIGHEST VACUUM D-HAND BOOKS. 
READILY OBTAINED, °° 
s can supply most Books in the various branches of 


tals 
SCIENCE ano NATURAL HISTORY 
6 in good condition at moderate prices. 
STATE WANTS, OR CATALOGUE SENT POST FREE. 
ec 
F.DARTON &CO., 
(Estep. 1834.) 
— 142 ST. JOHN’S STREET, 
is- LONDON, E.C. 
TOURIST COMBINATION SET, 
c sisting of best flat Watch Aneroid, re- 
i temperature, ingers patent ay an 
ASK FOR $ or bar needle Compass, with t 
LIST No. F. 45. centre and stop, on 
ogy. NEL scale, in velvet-lined case, £3 10s. 
> ae gar Lists of Barometers, &c., Free. 
JAMES SWIFT & SON. 
N 
OPTICIANS. 
= Seven Gold Medals Awarded for 
her = Optical Excellence. 
RN NEW MODEL 
RESEARCH MICROSCOPE 
- After Prof. DELEPINE. Consist- 
ing of the following, viz. : Coarse 
Adjustment by. Spiral Rack and 
EE Pinion, Slow Movement by Micro- 
q meter Screw, Extra Large Stage, 
Triple Dustproof Nosepiece, }”, 
’ 4 and ,4” Objectives, Abbé Condenser 
APPLY FOR FULL |PARTICULARS OF THE with iris Diaphragm 
” FLE , Adjustment to same. in Mahogany 
GERYK” VACUUM PUMPS (FASZ8%) To B13. 
Illustrated List on Application 
Pulso ineering C2 1% 
meter Engineering oPTIGAL WoRKs 
- Rine Elms Ironworks. Reading. 81 Tottenham Court Road, W. 
the Comptometer is four times. as rapid, 
rr Multiplication 
addition twice as rapid as the most expert mental computer. 
In hundreds of Railroad and Insurance offices it is saving the salary of 
several clerks for each Comptometer in service, and accounts are being kept 
4 which it would not pay to keep if the computation had to be done mentally. 
‘o Used by Accountants and Engineers in all lines of business. 
& In the United States Navy Department over 85 Comptometers are used on 
r Engineering Computation. 
“ Nearly one thousand manufacturing and commercial firms after buying one 
“ Comptometer have ordered a second one, and scores have purchased and use 
= in their accounting rooms from 10 to 25 each. 
ss It insures accuracy. No lever to operate; simply touching the keys does 
“ it all. -Simple, light, compact and durable. Many thousands in use. 
Write for full description. 


Felt & Tarrant Mfg. Co., . 52 to 56 Illinois Street, Chicago, U.S.A. 


W. G. PYE & COQO,, 


SCIENTIFIC INSTRUMENT MAKERS, 
GRANTA WORKS, MILL LANE, CAMBRIDGE. 


SPECIAL ATTENTION GIVEN TO APPAR- 
ATUS FOR TEACHING PHYSIOLOGY, 
PHYSICS & BIOLOGY. 

As used in the University Laboratories 

work Recording of Cambridge and elsewhere. 
Drum. Works in GQOD WORKMANSHIP. MODERATE 
PRICES. PROMPT DELIVERY. 


RECORDING APPARATUS and 
MICROTOMES A SPECIALITY. 


oils, 


INsPECTION INVITED FRoM INTENDING PurR- Series Boxes, 1-50 ohms, 8 Coils, £3, 


CHASERS. 


THE ‘ BEDFORD.” 
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COERZ ANSCHUTZ 
FOLDING CAMERA 


Gives exposures up to 1-roooth sec., and can be used for every 
kind of photographic work. its special features are 


EXTREMELY 
LIGHT, 
SMALL 
AND 
PORTABLE. 


The Cameras are all fitted with THE CELEBRATED 


GOERZ 
DOUBLE ANASTIGMATS, 


Splendidly illustrated Price List will be sent free on 
application if this paper is mentioned. 


P. GOERZ, 
4 & 5 HOLBORN CIRCUS, LONDON, E.C. 


Kept in Stock in London at the London Stereoscopic and Photo- 

ees Co., Ltd., 106 and 108 Regent Street, W., and 54 Cheapside, 

Houghton & Son, 89 High Holborn, WwW. Cc; . Fallowfield, 

146 Charing Cross Road, W.; J. T. C hemist, 
7 Albert "Square, Manchester. 


COTTISH PROVIDENT 
INSTITUTION. 


p\ this SOCIETY are combined the apvaANTAGEs of 


Mutual Assurance win Moderate Premiums. 


The Prermiwunms are so moderate that at most ages an 
Assurance of &1,200 or £1,250 may generally be secured 
rom the first for the same yearly payment which would elsewhere 
assure (with profits) £1,000 only. 

The Whole Surplus oes to the Policyholders on 
a system at once safe and equitable, no share being given to those by 
whose early death there is a doss. 

Sixty-fiwe per cere. of the Policies which became 
claims by death during 1900 were entitled to Bomuses 
which, motwrithstanding that the Pre- 
mmiums do mot as a rule exceed the 
monm-profit rates of other Offices, were, 
on the average, equal to am maddition of consider- 
ably ower 50 per cert. to the Original Assurances. 

Emdowment Assurances, with or without 
guaranteed additions.—Rates for these nay be had on application. 


Accumulated Funds, £12,000,000. 


The next Septennial Investigation and Division of Surplus takes 
place as at 31st December, 1901. 


PROSPECTUSES, with full information, may be had on application: 
Heap OrFice: 6, ST. ANDREW SQUARE, EDINBURGH. 


LonDON OFFICE: 17, Kinc WILLIAM STREET, E.C. 
West Enp BRANCH: 17, PALL MALL, S.W. 


M2dals and Highest Awards at all Great Exhibitions. 


? FIELD, STUDIO, ano 
ROSS" HAND CAMERAS. 


A UNIQUE SELECTION 
for every department 
of Photography in the 
Studio and Out of 
Doors. The most PER- 
FECT MODELS and 
Finest Workmansh'p. 
Fitted with the Cele- 
brated ROSS, ROSsS- 
ZEISS, or ROSS-GOERZ 
LENSES. 


ORDINARY PROJECTION 


AND 


ENLARGING LANTERNS, 
ARC LAMPS, 
LIME-LICHT JETS, 
&e., 


GIVING THE MOST 
PE RFECT RESULTS. 


ILLUSTRATED PRICE LISTS FREE. 


ROSS, Ltd., Manufacturing Opticians (%330 ) 
Ill, NEW BOND STREET, LONDON, W., Axo 

3I, COCKSPUR STREET,’ CHARING GROSS, S.W. 

SOLE ENGLISH MAKERS OF ZEISS AND GOERZ LENSES. 


CROMPTON & CO., Ltd., 


ARC WORKS, CHELMSFORD. 


Makers of Potentiometers, Reflecting Gal- 
Standard 


of Currents, 


vanometers, Resistances for 


Measurement Voltmeters, 
Amperemeters, Resistance Boxes, and other 
The 


Potentiometer is recognised as the most 


Electrical Instruments of precision. 
direct means of referring the measure- 
currents to the 
Standard Resistance ‘and the Clark cell. 


ments of continuous 
The Crompton form of Potentiometer is 
widely used, and highly recommended by 


scientific and engineering teachers. 


A DESCRIPTIVE PAMPHLET WILL BE SENT ON 
APPLICATION. 
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“No Better Food.”- 


Gold Medals, &c. 


Dr. Andrew Wilson, F.R.S.E., &c. 


Pure 
Concentrated 


IMPORTANT CAUTION.—Sold only in Tins with Gilt Tops. 


“IN BIRD-LAND.” 
AN UNIQUE SERIES OF LANTERN SLIDES 


From Negatives by Mr. OLIVER G. PIKE. Showing Birds, 
Nests, Eggs and Young in their Natural Situations and Surroundings. 


“LIVING ANIMALS.” 


Fifty Slides, from recently taken Negatives. 


Sole Publishers: 
SANDERS & CROWHURST, 7: Shaftesbury Avenue, W. 
Lists Post Freer. 


‘or Photography, Unsurpassed for fine definition. 


JENses 


fopson 


Srovcntow Steeet Woens LEICESTER, 
ere Sreees LONDON. W, 


CONRADY’S 
APLANATIC CONDENSERS. 


THE FINEST AND MOST COMPLETE SERIES EVER OFFERED 


TO MICROSCOPISTS. 


SINGLE COMBINATION 1}” Dia. 2” Focus for the even and brilliant 
Illumination of large Objects. 
LOW POWER 2/3” Focus N.A. *48 (/udi Aplanatic Cone) for use with 
low and medium Power Objectives. 
MEDIUM POWER 1/3” Focus N.A. ‘95, with adjustment for thick- 


| ness of siip, fall Aplanatic Cone. 


HIGH POWER Oil-Immersion Condenser, 1/5” Focus N.A. 1°35 


(Aplanatic Cone guaranteed over N.A. 1°20), indispensable for critical work 


under high Powers. 


AL. E. CONRADY, 


104 PARK STREET, CAMDEN TOWN, LONDON, N.W. 
Also Maker of High-Class Microscope-Objectives and 
Eye-pieces, and of Photographic Lenses. 


MARCONI'S 
WIRELESS TELEGRAPH CO. 


LTD. 
MANUFACTURERS OF 


HIGH-CLASS 


10 inch INDUCTION COILS. 


These Coils are of the highest efficiency and 

are not liable to get out of order. They can be 

supplied with or without vibrating break and with 

discharge rods, fitted with horizontal adjustment, 

or with ball socket adjustment, at the option 

of the purchaser. We specially recommend 
these for Réntgen Ray work. 


FOR PRICES AND PARTICULARS APPLY TO 
18 FINCH LANE, LONDON, E.Cc. 


CAMBRIDGE 
SCIENTIFIC INSTRUMENT CO. 
d., 
CAMBRIDGE. 


KEW PATTERN 
MAGNETOMETERS. 


SELF-RECORDING 


MAGNETOGRAPHS. 


The illustration shows the Horizontal 
Force Instrument forming part of a 
set of Magnetographs designed by 
Prof. W. WATSON. 


ADDRESS ALL COMMUNICATIONS— 


INSTRUMENT COMPANY 
CAMBRIDGE. 
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THE MOST NUTRITIOUS. With 30 Original Illustrations. Price 2s. 6d. 


The HYGIENE of the MOUTH. 
E 3S S ; A Guide to the Prevention and Control of Dental Diseases. 


By R. DENISON PEDLEY, L.D.S. Eng., F.R.C.S. Ed. 


GRATEFUL—COMFORTING. Dental Surgeon to the Evelina Hespital, Southwark. 
BY THE SAME AUTHOR. : 
C O GC O A The DISEASES of CHILDREN’S TEETH. 
Well Illustrated. Price 7s. 6d. 
BREAKFAST—SUPPER. SEGG & CO., 289 and 291 Regent Street, London, W. 


WMACMWIILLAN & LIST. 
MACMILLAN’S GUIDES. 


With numerous Maps and Plans based upon the latest information and prepared expressly for these Guides. Globe 8vo, 


GUIDE TO EASTERN MEDITERRANEAN. >. net. 
GUIDE TO WESTERN MEDITERRANEAN. -. net. 
GUIDE TO ITALY. 10s. net. 


QUEEN.—“ Taken altogether, we think that this is the best ten shillings’ worth of bound information in English, by English 
writers and publishers, on Italy for the traveller, that has yet appeared. . . . Contains an enormous number of admirable maps 
and plans.. . . . All unnecessary weight is done away with. . . . The Practical Information for travellers in Italy, apart from the 
topographical, artistic, or archzological, is far more exhaustive than in any other guide to Italy with which we are acquainted.” 


eat on Tuesday. 


THIRD EDITION NOW READY. 8vo. 14s. net. 


THE HISTORY OF HUMAN MARRIAGE. 


By EDWARD WESTERMARCK, Ph.D. Lecturer on Sociology at the University of Finland, Helsingfors. With 
Introductory Note by Dr. A. R. WALLACE. 


LECTURES and ESSAYS by the late W. K. CLIFFORD, F.R.S. 


Edited by LESLIE STEPHEN and SIR FREDERICK POLLOCK. Third Edition. In 2 vols. 
Globe 8vo. 10s. [Zversley Series. 


THE LABORATORY COMPANION TO FATS AND OILS 


INDUSTRIES. By DR. J. LEWKOWITSCH, M.A., F.I.C., F.C.S. 8vo. 6s. net. 
SECOND THOROUGHLY REVISED AND ENLARGED EDITION. 


CHEMICAL ANALYSIS OF OILS, FATS, WAXES, AND OF 


THE COMMERCIAL PRODUCTS DERIVED THEREFROM. By DR. J. LEWKOWITSCH, F.I.C., F.C.S. 
255. net. 
SECOND EDITION, COMPLETELY REVISED AND ENLARGED. 


MIXED METALS OR METALLIC ALLOYS. DHORNS: 


Birmingham Municipal Technical School. . Globe 8vo. 6s. 
THIRD EDITION NOW READY. 
THE THEORY OF LIGHT By the late THOMAS PRESTON, M.A., D.Sc., F.R.S. 
*® Third Edition. Edited by CHARLES J. JOLY, M.A,., Fellow 
of Trinity College, Dublin ; Andrews’ Professor of Astronomy in the University of Dublin and Royal Astronomer of 
Ireland. 8vo. 155. net. 

PR ACTIC AL HISTOLOGY By J. N. LANGLEY, M.A., Sc.D., F.R.S., Lecturer on His:- 
® logy and Deputy Professor of Physiology in the University of Cambridge. 


Crown 8vo. 6s. 


EXPERIMENT AL HYGIENE AN INTRODUCTORY COURSE OF WORK IN THE 
PRINCIPLES OF DOMESTIC SCIENCE. 
By A. T. SIMMONS, B.Sc. (Lond.), Associate of Royal College of Science, London, and E. STENHOUSE, 
B.Sc. (Lond.), Associate of Royal College of Science, London. Globe 8vo. 2s. 6d. ; 
EDUCATIONAL TIMES.—* The style is clear, and the whole book bears the impress of the practical teacher. . .. The 
illustrations and diagrams generally are distinctly above the average of those found in English school-books.” 


INTRODUCTORY PHYSICS FOR IRISH INTERMEDIATE 


SCHOOLS. Being a First Year’s Course of Exercises in Practical Physics. By R. A. GREGORY, Professor '/ 
Astronomy, Queen’s College, London, and A. T. SIMMONS, B.Sc.(Lond.), Associate of the Royal College «/ 
Science, London. Globe 8vo. 2s. 6d. 
PRIMER OF GEOMETRY comprising the Subject Matter of Euclid I.—IV. treated by the meth«d 
of Pure Geometry. By H. W. CROOME SMITH, B.A. 
Crown 8vo. 2s. 


ROYAL COLLEGE OF SCIENCE MAGAZINE.—*“ Will speedily find favour, especially with teachers and studer's 
* who have already found a want of common sense in the ordinary method of treating geometry. 


‘ _ MACMILLAN AND CO., LIMITED, LONDON. 
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CARL ZEISS, 


OPTICAL WORKS, JENA. 
LONDON BRANCH: 


29 MARGARET ST., REGENT ST., W. 


NEW 


PHOTO-MICROGRAPHIC STAND, 


With very wide body-tube speciall 
designed for working with our MI RO- 
PLANARS. It is also fitted with a new 
Fine-Adjustment of great accuracy and 

possessing a very slow movement. 


These features render this Microscope | 


pre-eminently suitable for Photo-micro- 
graphy with the highest and lowest powers, 
as well as for ordinary visual observations. 


DESCRIPTIVE PAMPHLET FREE ON APPLICATION. 


SECOND-HAND 
MICROSCOPES, TELESCOPES, &c., 


by the most eminent makers, including :— 


ROSS-ZENTMAYER MICROSCOPE STAND, with a quantity 
of Apparatus. Original cost £100. Price £40. 

ALVAN CLARK 64” ASTRO. TELESCOPE, equatorially 
mounted, with Clock and Eyepieces. Cost £600. Price £220. 
Many others. 

List free to readers of NATURE. 


C. BAKER, 244 HIGH HOLBORN, LONDON. 


GLASS BLOWING. 


All of Mereury Pumps 
for High Vacua. 


“X” RAY TUBES AND ALL KINDS OF 
VACUUM TUBES. 


COSSOR, 


54 FARRINGDON ROAD, E.C. 


HOLLOWAY’S 
PILLS 


| 
| 
Are invaluable for Indigestion, Biliousness, | 


THE NEW 


PANIFOLDING HAMMOND "TYPEWRITER 


\ work oan 


Writes 26 Languages, 

In 10 Type Styles, 

In Perfect Alignment, 

With Uniform Impression, 

In any Direction, 

On Any Width of Paper, 

In Full View of the Operator, 
Spaces Backwards and Forwards, 
And Writes Continuous Characters. 


No other Standard 
Possesses One of the above. 


ACTUAL ADVANTAGES. 


The HAMMOND TYPEWRITER CO., 
50, Queen Victoria Street, London, E.C. 


TO SCIENCE LECTURERS. 
HUGHES’ PHOTO-ROTOSCOPE CINEMATOGRAPHS. 


THE MOST PERFECT. 
No Flickering. Superb Mechanism. Price £7 7 0. 
The Moto-Photo Camera for taking the Pictures. 
Illustrated Lists, 2d. 


| See Mr. Hucues’ PATENT COMBINATION OPTICAL LANTERN, 


&c. Miniature Triple Lantern constructed for B. J. MALDEN, Esq.; great 
success. New Oxyhydrogen Microscope. Science Lanterns for Class De- 
monstration. Magnificent Results. Docwra Triple, Prize Medals, Highest 
Award. Supplied to the Royal Polytechnic Institution, Dr. H. GRaTTAN 
GuINNEss, Be. Patent Pamphengo Science Lanterns. The Universal 
Lantern 4-inch Condensers, 4-wick Lamp, Portrait Combination front 
Lenses, 18s. 6d., Marvellous value. Science Lecture Sets. Novelties. 
The Lantern Kaleidoscope. Cheapest Lantern Outfits in the World. 
Grandly Illustrated Catalogue, over 180 choice Engravings, 6d. ; 
| gay 44. Small Illustrated Catalogue, roo pages, free, sd. List of 

60,000 Slides and 300 Lecture Sets, Science a, ects, Views, &c., 6d. ; 
Postage, 2d. Pamphlets Free. GHES, Specia.is7, 
Brewster House, 82 Mortimer Rood, Kingsland, * 


Headache, Heartburn & Fluctuating Appetite 


TRADE 


PRICE with = tre Condenser 


” ose ” 
10-inch 


tHE GROSSAR tHe LENS FOR 


“OPTIMUS.” 
OPTIMUS CANTILEVER ENLARGERS. 


EXTRA FOR FRONT LENS ... = 


FOR USE WITH OIL OR 
INCANDESCENT GAS. 


SHARP and BRILLIANT ENLARGEMENTS. 


Equivalent Focus in. robin. 
St wuitable for _ ensers 5 and 6in. diam. 7 and 8in. diam, 
#450 £6 50 


rice 


r2in. 


g and roin. diam, 
7 15 0 


NEW LIST of PHOTOGRAPHIC and PROJECTION INSTRUMENTS, POST FREE. 


PERKEN, SON & CO. LTD. 


noceorn cincus, LONDON. 
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MACMILLAN’S SCHOOL ATLAS, PHYSICAL 
AND POLITICAL. Eighty Maps and Index. By 
JOHN BARTHOLOMEW. Royal 4to. 8s. 6d. Half- 
morocco, 10s. 6d. 

THE LIBRARY REFERENCE ATLAS OF THE 
WORLD. By JOHN BARTHOLOMEW. Eighty-four 
Maps and Index to 100,000 places. Half-morocco. Gilt 
Edges. Folio. £2 12s. 6¢. net. Also in Parts, 5s. each, 
net. Index, 7s. 6d. net. 

A CLASS-BOOK OF GEOGRAPHY. By C. B. 
CLARKE, F.R.S.  Feap. 8vo. 25. 6d. Sewed. 2s. 
Without Maps, Is. 6d. 


A SHORT GEOGRAPHY OF THE BRITISH 
ISLANDS. By J. R. GREEN, M.A., LL.D., and A. S. 
GREEN. With Maps. Fcap. 8vo. 3s. 6d. 

MAN AND HIS MARKETS. A Course in Geo- 
graphy. By LIONEL W. LYDE, M.A. _Iilustrated. 
Crown 8vo. 2s. 


MACMILLAN’S GEOGRAPHICAL SERIES. 
Edited by Sir ARCHIBALD GEIKIE, F.R.S. 
Director-General of the Geological Survey of the United Kingdom. 
THE ELEMENTARY SCHOOL ATLAS. _ By 

JOHN BARTHOLOMEW, F.R.G.S. 4to. 1s. 

THE TEACHING OF GEOGRAPHY, A Prac- 
tical Hand-book for the Use of Teachers. By Sir A. 
GEIKIE, F.R.S. Globe 8vo. 2s. 

AN ELEMENTARY CLASS-BOOK OF GENE- 
RAL GEOGRAPHY. By HUGH ROBERT MILL, 
D.Sc., F.R.S.E. Crown 8vo. 35. 6d. 

GEOGRAPHY OF EUROPE. By James Sime, 
M.A. Globe 8vo. 2s. 

GEOGRAPHY OF THE BRITISH ISLES. By 
Sir ARCHIBALD GEIKIE, F.R.S. Pott 8vo. 1s. 
AN ELEMENTARY GEOGRAPHY OF THE 
BRITISH COLONIES. By G. M. DAWSON, LL.D., 

and A. SUTHERLAND, M.A. Globe 8vo. 2s. 

AN ELEMENTARY GEOGRAPHY OF INDIA, 
BURMA, and CEYLON. By H. F. BLANFORD, 
F.G.S. With Illustrations. Globe 8vo. 1s. 9. 

MAPS AND MAP DRAWING. By W. A. 
ELDERTON. Pott 8vo. 1s. 

GEOGRAPHY OF AFRICA. By Epwarp HEa- 
WOOD, M.A. Globe 8vo. 2s. 6d. 


MAC MILLAN’S ELEMENTARY 
COMMERCIAL CLASS BOOKS. 
Edited by JAMES GOW, Litt.D,, Headmaster of the High 
School, Nottingham. Globe 8vo. 

HISTORY OF COMMERCE IN EUROPE. By 

Rev. H. pe B. GIBBINS, M.A. 3s. 62. 
COMMERCIAL GEOGRAPHY. By E. C. K. 
GONNER, M.A. 3s. 
ARI THMETIC. By S. Jackson, 


35. 6d. 
MANUAL OF BOOKKEEPING. By J. THoRN- | 
TON. 7s. 6d. 
COMMERCIAL GERMAN. 
SMITH, B.A. 35. 6a. 
COMMERCIAL “SPANISH. 


COMMERCIAL LAW. 
LL.D. 3s. 6d. 

MARINE INSURANCE. 
(Glasgow), Ph. D. (Heidelberg). 


By F. Covertey 
By Prof. 
By J. E. C. Muwro, 


By W. Gow, 
45. 6d. 


DELBOs, | 


MACMILLAN & CO.’S BOOKS 
GEOGRAPHY, COMMERCE & TECHNOLOGY. 


| 


| 


MACMILLAN AND CO., LIMITED, LONDON. 


COMMERCE. 


HINTS ON THE CONDUCT OF BUSINESS 
By Sir C. BOYLE, K.C.B. Globe 8vo. 33. 6d. 


MODERN MANUALS OF COMMERCE 
SERIES. 

By F. HOOPER, Secretary to the Bradford Chamber of Com 
merce, and J. GRAHAM, Inspector under the West Riding 
County Council. 

COMMERCIAL EDUCATION AT HOME AND 
ABROAD. A_ comprehensive Handbook _ providing 
materials for a Scheme of Commercial Education for the 
United Kingdom, including suggested Curricula sad all 
grades of Educational Institutions. Crown 8vo. 


MODERN BUSINESS METHODS. The Tine 


Trade. Third Edition. 2s. 6d. 
THE TEACHER’S COMPANION _ TO THE 
SAME. 2s. 6d. net. 


FACSIMILE’. MODERN FORMS. 
Book I., The Home Trade. 

THE BEGINNER’S GUIDE TO OFFICE 
WORK. Sewed. Is. 

MODERN BUSINESS METHODS. 
Export Trade. 35. 6d. 

FACSIMILE MODERN BUSINESS FORMS. 
Book 2, Export Trade. Price 1s. Book 3, Imports and 
Ships. Price 9d. 


Import and 


- MODERN BOOK-KEEPING AND ACCOUNTS. 


By WILLIAM ADGIE, F.C.A. In 3 Parts. Part I., 
Elementary. Is. 62. [Ready. Parts II. and III. 


[Ready Shortly. 


TECHNOLOGY. 


MANUAL TRAINING: WOODWORK. By 
GEORGE RICKS, B.Sc., Inspector of Schools, London 
School Board. 4to. 75. 6d. 


|THE GRAMMAR OF WOODWORK. By W.E. 


DEGERDON. 4to. 2s. Sewed. 3s. Cloth. 
ELEMENTARY HANDICRAFT AND DESIGN. 
By W. A. S. BENSON. Illustrated. Crown 8vo. 55. 


net. 

WORKSHOP MATHEMATICS. In 2 Parts. By 
F. CASTLE. 1s. 6d. each. 

CHEMICAL ANALYSIS OF OILS, FATS, 
WAXES, AND OF THE COMMERCIAL PRO- 
DUCTS DERIVED THEREFROM. By Dr. J. 
LEWKOWITSCH. Second thoroughly Revised and 
Enlarged Edition. 8vo. 25s. net. 

THE LABORATORY COMPANION TO FATS 
AND OILS INDUSTRIES. By J. LEWKOWITSCH, 
F.LC., F.C.S. 8vo. 6s. net. 

GOLD MILLING. By H. Louis. 
Edition. Crown 8vo. Ios. 

THE MECHANISM OF WEAVING. By T. W. 
FOX. Crown 8vo. 7s. 6d. net. 

COTTON SPINNING. By W. Scorr Taccarrt. 
Crown el Vol. I., 4s. net. Vol. II, 45. net. Vol. 
III., ros. 

WOOLLEN SPINNING. 
Illustrated. Crown 8vo. 6s. net. 

VARIED OCCUPATIONS IN WEAVING AND 
CANE AND —_— WORK. By L. WALKER. 
Globe 8vo. 


Second 


By C. VICKERMAN. 


M.A. VARIED OCCUPATIONS IN STRING WORK. 


By L. WALKER. Globe 8vo. 35. 6d. 
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7s, CRUISE 


on the Magnificent OceanYacht ‘“‘ARGONAUT.” 


Tonnage 3254, H.P. 4000. Electric Light. First-class Cuisine. - 
Sailing as follows to THE MEDITERRANEAN :— 
December 23rd—From Marseilles to Palermo, Jaffa (for 

Jerusalem), Alexandria (for Cairo), Malta 
returning to Marseilles January 17th, 1902. 
This Cruise is under the auspices of the Co-operative Cruising Co., Ltd. 
£10 10s. and £13 13s. TOURS to ROME. With 
Optional extensions to Naples, Assisi, Perugia, Florence, 
Venice, and the Riviera. 
£12 12s. 6d. TOURS to FLORENCE and VENICE. 


Full Particulars from the Secretary— 
5, ENDSLEIGH GARDENS, EUSTON, LONDON, N:W. 


Phoenix Assurance Co., Ltd. 


PHGENIX FIRE OFFICE. 
19 LOMBARD ST., E.C., and 57 CHARING CROSS, S. W. 


ESTABLISHED 1782. 


MODERATE RATES. ABSOLUTE SECURITY. 
ELECTRIC LIGHTING RULES SUPPLIED. 
LIBERAL LOSS SETTLEMENTS. 
PROMPT PAYMENT OF CLAIMS. 
LOSSES PAID OVER £25,000,000. 


ESTABLISHED 1851. 


BIRKBECK BANK. 


Southampton Buildings, Chancery Lane, London. 
lo DEPOSIT ACCOUNTS lo 
3 ° repayable on demand. 3 / 


The BIRKBECK ALMANACK, with full particulars, post free. 
FRANCIS RAVENSCROFT, Manager. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spir Desmids, Diatoms, Amceba, Arcella, Actinosphzri 
Vorticella, tentor, Hydra, Floscularia, Stephanoceros, 
-other Specimens of Pond Life. Price 1s. per Tube, Post Free. Helix 
pomatia, Astaeus, Amphioxus, Rana, Anodon, &c., for Dissection purposes. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. : 
THE LABORATORY, PLYMOUTH. 


The following animals can always be supplied, either living 
or preserved by.the best methods :— 


Bugula, Crisia, Pedicellina, Holothuria, Asterias, Echinus; Ascidia, Salpa 


THE DIRECTOR. 


WATKINS & DONCASTER, 


NATURALISTS, 


MANUFACTURERS OF 


CABINETS AND APPARATUS 


FOR ENTOMOLOGY, BIRDS’ EGGS AND SKINS, AND ALL 
BRANCHES OF NATURAL HISTORY. 


SPECIAL SHOW-ROOM FOR CABINETS. 

Be Our Catalogue (96 pp.) Post free on application. 
N.B.—For Exeellenee and Superiority of Cabinets and 

AD’ references are permit’ to distinguished 

s, Museums, Colleges, &c. 


A LARGE STOCK OF INSECTS, BIRDS’ EGGS 
AND SKINS. 


Birds, Mammals, &c., Preserved and Mounted by First-class Workmen 
true to Nature. 


All Books and Publications on Natural History supplied. 


36 STRAND, LONDON, W.C. 
(Five Doors from Charing Cross.) 


MINERALS, ROCKS & FOSSILS. 


COLLECTIONS FOR STUDENTS. 

Carefully labelled and arranged in Boxes with Card Trays. 
50 Minerals, 12/6; 100 do., 21/- ; 200 do., 42/-. 
Rocks and Fossils at similar prices. 

300 Minerals in Cabinet, £4 45. ; 400 do., £5 12s. 6d. 
Catalogues Post Free. 


THOMAS D. RUSSELL, 
78 NEWGATE STREET, LONDON,E.C. 


ALBERT EDWARD JAMRACH 
(Late CHARLES JAMRACH), 
NATURALIST, 

180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
Netsukis China, Lacquers, Gongs, Shells, and other Curios. 


Minerals, Rocks, Fossils, Metallic Ores, Rough Precious Stones, &c. 
Collections of above for Prospectors, Mining Engineers, 
Technical Schools, and for Private Study. 

MINERALS FOR ALL PURPOSES. ROCKS FROM NUMEROUS LOCALITIES. FOSSILS 
FROM ALL BRITISH FORMATIONS. 

ROCK SECTIONS :— 


Precious Stones, Meteorites, Rare Minerals, Glass 
Top Boxes, Geological A atus, Cabinets, ys, Lantern 
Slides of Rock Sections. 


ALL LISTS FREE OF 


JAMES R. GREGORY & CO, 


MINERALOGISTS, &c., 
To Science & Art Department, British, Indian, & Colonial Museums, &c. 
Office and Stores :— 


1, KELSO PLACE, STANFORD RD., KENSINGTON, W. 


NOTICE.—Advertisements and business letters for NaTuRE should be addressed to the Publishers; Editorial 
<ommunications to the Editor. The telegraphic address of NATURE is “ PHUSIS,” LONDON. 


SUBSCRIPTIONS TO “NATURE.” 
& 


5s. 
o 7 6 

To ALL PLACES ABROAD :— 

6 


CHARGES FOR ADVERTISEMENTS. 


“Three Linesin Column ........ o 2 6 
Ome Sinteesth Page o10 
One Eighth Page, or Quarter Column . .0 18 6 
Quarter Page, or HalfaColumn. ...115 0 
Half a Page, ora Column. . + 
Whole Page ..- 660 


* The first line being in heavy type is charged for as Two Lines. 


Cheques and Money Orders payable to MACMILLAN & CO., Limited. 


OFFICE: ST. MARTIN’S STREET, LONDON, W.C. 
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Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia, Caryophyllia, Alcy- | 
onium; Hormiphora (preserved); Leptoplana ; Lineus, Amphiporus ; Nereis, | 
Aphrodite, Arenicola, Lanice, Terebella; Lepas, Balanus, Gammarus, | oe 
Ligia_Mysis, Nebalia, Carcinus; Patella, Buccinum, Eledone, Pecte | an 
For prices and more detailed lists apply to } 
Biological Laboratory, Plymouth, 
— a 
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! 


JUST READY. 


NEW LIST 
(NCLUDING MANY FORMS) | 


TOWNSON & MERCER. 


‘(CEsTABLIsHED 1708.) 


WITHIN, E.C. WHOLESALE~34 CaMOMILE STREET, E.c. 
— OF — Scientific Apparatus. 


Manufacture: and 
to the Home and Colonial Departments 
en 
ELECTRICAL MEASURING ‘nroushout the Worl 


ndustries throughout the W: 


Complete Iliustyated Catalo, of over 650 pages, with about 
INSTRUMENTS trations, 2s. 6d., 07 by Post 38- (Free to Colleces and Schools.) ad 
DIFFRACTION SLIDE. | Lantern: Slide, ruled with 


lines to the inch, for direct projection of the Spectrum colours, 
OT E TE D R 0 TATS in interference, illustration of Newton's 


rings, &c. 


POST FREE ON APPLICATION. MAGNESIA ‘*“‘ LIMB” ERS for 

the Will not slake, therefore require 

NEW CATALOGUE no sealing up. Give excellent 
(Consisting of 100 Pages and about 150 Illustrations) “wi “CARRODUS” DEFLAGRATING 


SPOON. A new form for lecturers and experi- 


ELEGTRIG HEATING APPARATUS 


» al 
1 — tra Spoons, 1/- per doz. 
IN VARIOUS APPLICATIONS. NEW BLAST BUNSEN BURNER 


1/6 Post Free. (Refunded on First Order.) ; foc producing a very high temperature without 


y the aid of a Foot Bellows. Will burn stout Copper 
yer See “NATURE,” Novemsex 14, page 36. wire, and decompose marble. Unique for the 


RADIOGRAPHIC LIST POST FREE. L ‘DETACAABLE 
APPARATUS FOR WIRELESS TELEGRAPHY. 


fecting Sick Rooms. 12/6 each. 
ISENTHAL & CO., | 


85 MORTIMER STREET, LONDON, W. | /S32=2 é 3/2 
.M. War Office, Admiralty, = 


CONTRACTORS TO HIS MAJESTY’S GOVERNMENT. 


Cc. E. MULLER, ORME & Co., 
. 148 HIGH HOLBORN, LONDON, W.C. 
MANUFACTURERS OF APPARATUS FOR TEACHING 


CHEMISTRY, PHYSICS, MECHANICS, 
| HYDROSTATICS, &c. 


DEALERS IN PURE AND COMMERCIAL CHEMICALS. 
Laboratories fitted. Colleges and Schools supplied on the most liberal terms. 
Scientific Glass-Blowing from Sketch promptly executed by our own workmen. 
Scientific Apparatus repaired. Students’ sets of Apparatus. X-Ray Tubes. 


we APPLY- FOR LISTS OR PARTICULARS. BALANCES — SPECIAL LIST. 


THE 


FREE TEREOSCOPIC 


PRINTING, 


| LESSONS. COMPANY'S ENLARGING. ? 


OCTZ, 150 

with Goerz Lenses) 2 Big Field, = 12 Ditto (Zeiss) 11, 00 
PHOTOGRAPHIC OUTFITS 2 Portability. 12 Ditto (Goerz) 10 00 


@- 106 & 108 REGENT STREET, W., and 54 CHEAPSIDE. 


Printed Limitep, at 7 & 8 Bread Steet Hill, Qucen Victoria Street, m the City of London, and pubiished by MACMILLAS 
AND Londen W.C., and Tue Macmitiran Company, 66 Finth Avenue, New York.—Tuurspay, Nov. 21, 190%- 
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GENERAL LIBRARY, 
UNIV. OF Mich. 


DEC 11 190) 


A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


** To the solid ground 
Of Nature trusts the ovind which builds for aye.” —WORDSWORTH. 


No. 1674, Vou. 6s] 


[Price SIXPENCE, 


rere as a Newspaper at the General’ Post Ofice. J [All Rights are are Reserved. 


Base- -board made to fold 
so that the Lantern can , be 


ELECTRIC 1 LANTE RN. 
x has been devised ‘for the 

| projection. of experiments 

and slides either horizontally 
or yertically ; it can easily 
be adapted” for use “as a 
Lantern Microscope. The 


games into a box 184 x 8} 
X 20}, 


Price Compete, £9 O. 


No Science School is com- 
plete’ without one, Will be 
sent on approval if desired. 


NEW PATTERN CHEAP ELECTRIC LANTERN, 
fitted with Hand-feed Arc Lamp in Case, £10 10s. 


New Season’s List of Lanterns and Slides post free. 


NEWTON & CO., 


8 FLEET. STREET, LONDON. Estimates AND) LEEDS. (CaTarocuss Fass. 
THE NEW SPECTACLES 
10 N 0 N 35 ELECTRIC LIGHT, INCANDESCENT GAS, 
MICROSCOPE. 


With Eye-piece § inch, } inch 
Object - glasses, in Mahogany. 


NEGRETTI & ZAMBRA’S 
£5 12s. 6d. THERMOSCOPIC LENSES ° 
extra. - RENDER THE LIGHT SOFT. AND! COOL. 
Focussing Substage, 14/6 extra. and SPORTING! -fitting and having extra 


‘ustrated — Lists of Optical and Meteorological Instruments, 
Free by Post'to ail parts of the World. 


NEGRETTI AND ZAMBRA, 
38 HOLBORN VIADUCT, E.C. 


BRANCHES : 46 CORNHILL; 122 REGEN iT STREET. 
TWO GOLD MEDALS PARIS EXHIBITION 1900. 


oR. & J. BECK, Ltd., 
68 CORNHILL, 
LONDON. 


= 
THURSDAY, NOVEMBER 28, Igot. 
= 
~— 
OPTICIANS, &c., TO THE KING, REYNOLDS & BRANSON. Ltd. _ 
Ade 
\ 
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ROYAL JINDIAN ENGINEERING): 


my COOPERS HILL. 

Applications are invited for the post of DEMONSTRATOR of ELEC- 
TROTECHNOLOGY at the R.1.E.College, Coopers Hill, Staines. 

Candidates will be expected to have a Theoretical and Practical Know- 
ledge of Electrical Testing, Dynamos, Motors, Secondary Cells, Arc and 
Incandescent Lamps, Alternators, Transformers and Polyphase Machinery. 
The duties will be malay confined to Laboratory Instruction. University 
graduates preferred. Salary £150, rising to £200, with free bachelor 
quarters in the College. 

Applications, with copies of testimonials, to be addressed to the Pro- 
FESSOR OF ELECTROTECHNOLOGY, R.I.E.College, Coopers Hill, Englefield 
Green, Surrey, and to be sent on or before December 16. 


UNIVERSITY COLLEGE, LONDON. 
QUAIN PROFESSORSHIP OF PHYSICS. 
The Council will shortly proceed to fill the vacancy in this Chair occa 
sioned by the resignation of Prof. H. L. CaLLenparR, M.A., F.R.S. 
Aopitentions, ey by such testimonials as candidates may wish 
to submit, should reach the SecreTary on or before Tuesday, December 


ail pastioulass will be sent on application. 
T. GREGORY 
ecretary. 
UNIVERSITY COLLEGE OF WALES, 
ABERYSTWYTH. 
JUNIOR DEMONSTRATORSHIP IN PHYSICS. 


The Council invite applications for the post of Junior Demonstrator in 
th: Department of Physics at the above College. 

Applications, with testimonials, should be sent to the undersigned (from 
whom further particulars may be obtained) not later than Tuesday, 


December 3, 1901. 
T. MORTIMER GREEN, Registrar. 


ADDEY AND STANHOPE SCHOOL 
OF SCIENCE, 


NEW CROSS ROAD, S.E. 
WANTED on January 5s a a SCIENCE TEACHER (Master or 
Mistress) qualified to teac athematics, Chemistry, Physics and Geo- 
metry. Salary, £100 per annum. 


Apply at once, giving full particulars, to the Heap MAsTER. 
HEATHCOTE SCIENCE 
LABORATORIES. 


COMMERCIAL and SCIENTIFIC RESEARCH work can be carried out 

in these Laboratories in CHEMISTRY, ELECTRICITY, General 

PHYSICS and BACTERIOLOGY, Réntgen Ray Work and Photography 

at any times suitable to workers. Private Laboratory if desired. Powerful 

ELECTRIC Currents. Private and Class Tuition in the above Subjects. 
THE DIRECTOR, 


Heathcote Street, Gray's Inn Road. 


CHEMICAL AND PHYSICAL APPA- 
RATUS TRADE.—SENIOR ASSISTANT Wanted, also JUNIOR, 
used to the despatch of orders. State age, experience and salary 
required.—Puitie Harris & Co., Ltd., Birmingham. 


MR. R. A. BUDDICOM, B.A.Oxon., F.G.S., 


Curator lately resigned of the Plymouth Museum and Art Gallery, acts 
as Consultant in Designing Museum Buildings, Cases, Collections.— 
17 Craven Hill Gardens, Hyde Park, W. 


FOR SALE,—“ Nature,” complete set. 
Vols. i. to lxiii., bound, but not quite uniformly. *‘ Natural Science,” 
complete set, Vols. i.-xv., bound by years in half-calf, original 
—. What offers for either or both. Address, ‘‘C. W.”, office of 

ATURE. 


TO SCHOOLS AND STUDENTS. 
ASTON & MANDER give a special discount to above off List 
prices for their celebrated - 
DRAWING INSTRUMENTS 


which are made in their own workshops, by skilled men, to the 
highest degree of accuracy and finish 
Da Lllustrated List free on mentioning NATURE. 
STUDENTS’ CASES from 4s. 6d, to £3 3s. 


61 OLD COMPTON STREET, LONDON, wW. 


J. BACKHOUSE & SON, 


LIMITED, 
(SCIENTIFIC DEPARTMENT) 
Supply all Botanical Material required for Lecture and Demon- 
stration purposes and for Class-work. Fresh, or preserved in 
Alcohol. Insectivoroua Plants. Plants for Physiological Experi- 
ments. Museum Specimens. Microscopical Preparations. 
Prices strictly moderate, 


BIRKBECK INSTITUTION, 


Breams Buildings, Chancery Lane, E.C. 


Principat: G. ARMITAGE-SMITH, M.A, 


Science Classes with Practical Work. 


DAY AND EVENING COURSES for— 
UNIVERSITY of LONDON.—B.Sc. Pass and Honours, 
Inter. Sci., Prelim. Sci., and Inter. M.B. (Chemistry) Examinations. 
CONJOINT BOARD, DENTAL and PHARMACEUTICAL 
EXAMINATIONS. 

COMPLETE DAY COURSE IN METALLURGY AND MINING. 

HIGHLY EQUIPPED LABORATORIES, for— 
CHEMISTRY, PHYSICS, BIOLOGY cey and BOTANY), 
METALLURGY, GEOLOGY and MINERALOGY. 

EVENING CLASSES in all BRANCHES of SCIENCE, 
Pri tus free. Calendar (Session 1901-2) 6d. By post 8d. 


pp ications are invited 
from SCIENCE Masters for the following posts: (1) Physics, 
Chemistry desirable, Graduate, £150. non-res. ; (2) B.Sc. or A-R.C.S. 
for School in Ireland, £100 and residence; (3) Ch y, Physics, 
Mathcs., Drawing, £100, resident ; (4) B.Sc. for Science and Mathcs.,, 
Practical Work, £80 to £100, resident; (5). Mathcs., Chemistry, 
Physics and French or Drawing, £90 to £100, resident ; (6) Chemistry 
and Physics, County School, £120, non-resident; (7) Science and 
Mathes., £120, non ident, to « en ply, giving full details, 
to GRIFFITHS, SMITH, PowELL, AND SMiTH, Tutorial Agents (Estbd. 


1833), 34 Bedford Street, Strand. London. 
T SCIEN CE MISTRESSES. Wanted 


for London High School, Science Mistress. Drawing desirable. Salary 
4100 (about), non-res.—({2) Science and Mathes. for Public School. 
£60, res.—(3) Physics, Chemistry and Hygiene (Public School) Fair 
salary.—Address, with full details. Grirrirus, SmitnH, Powe.t, 


Smit, Educational Agents (Estd. 1833). 34 Bedford Street, Strand. 
TECHN TCAL COLLEGE, 


HUDDERSFIELD. 
PRINCIPAL S. G. RAWSON, D.Sc. 
The LECTURESHIP in ENGINEERING is Vacant. Salary, £250 
tr annum. Applications to be sent in to the Principac not later than 
cember 16. Further particulars upo2 to 
HOS. THORP, Secr % 


BAUSCH & LOMB’S 
LABORATORY, 
BACTERIOLOGICAL 


ADVANCED MICROSCOPE. 


MODEL B.B. 
> THE POPULAR 
FAVOURITE. 


With Screw Substage, Iris 
Diaphragm, Coarse and Fine 
Adjustment, Brass Stand, in 
Polished Wood Cabinet with 
Lock and Key, £5 0 0 


HUYGHENIAN 
EYEPIECES, 
From 2” down to 4”, 5/- each. 


A. E. STALEY 
35 ALDERMANBURY, 
LONDON, E.C. 


BAUSCH & LOMB’S 
REPRESENTATIVES 
FOR GREAT 
BRITAIN 
AND EXPORT. 


84 PAGE FOLL ILLUSTRATED DESCRIPTIVE LIST: 
THREE PENCE TO COVER POSTAGE. 
pe As an instance of the High-class character of our Stands 
and perfection of our Objectives, we - we have now 
sold over 30,000 in itself, is 
eir meri 
N in the New Biition of ‘‘Carpenter 
on the Microscope.” 
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J. &A.GHURCHILL, PUBLISHERS 


HANDSOME 
CHRISTMAS 
PRESENT: 


In One 8vo Volume. © 
_ Cloth, 28s. ; half-calf, 32s. 
With 23 Plates and more than 800 Wood Engravings, making a 
total of 


NEARLY 1000 ILLUSTRATIONS. 
CARPENTER 


THE MICROSCOPE 


AND 


ITS REVELATIONS. 


EIGHTH EDITION. 
In which the first seven and the twenty-third chapters 
have been entirely re-written, and the text throughout 
reconstructed, enlarged and revised. 


By the Rev. W. H. DALLINGER, 
D.Sc., D.C.L., LL.D., F.R.S., &e. 


CHEMICAL. TECHNOLOGY : 
OR, CHEMISTRY IN ITS APPLICATIONS TO ARTS AND 
MANUFACTURES. 
Edited by EDW. GROVES, F.R.S., and 
WM. THORP, B.Sc. 
Vol 1.—Fuel and Its Applications. By E. J. ‘nas, 
D.Sc., F.R.S., and F. J. ROWAN, C.E. With 609 Illustrations, 30s. 


Vol. Il.—Lighting.—Fats and Oils, by W. Y. Denr. 
Stearine Industry, by J. McARTHUR. Candle Manufacture, by 
L. FIELD and F. A. FIELD. The Petroleum Industry and-Lamps, 
by BOVERTON REDWOOD. Miners’ Safety Lamps, by B. RED- 
WOOD and D. A. LOUIS. With 358 Illustrations, 20s. 


Vol. I1.—Gas Lighting, describing the Manufacture of Gas 
and its application to the purposes of Illumination. By CHARLES 
HUNT. With 300 Illustrations, 18s. 


*," Detailed Prospectus on application. 


NOW READY. With 66 Illustrations, 8vo, 6s. 6d. 


ELEMENTARY OPHTHALMIC OPTICS, 


INCLUDING 


OPHTHALMOSCOPY AND RETINOSCOPY. 


By J. HERBERT PARSONS, B.S., B.Sc., F.R.C.S., 
Curator, Royal London (Moorfields) Ophthalmic Hospital. 


THE QUARTERLY JOURNAL OF 
MICROSCOPICAL SCIENCE. 


Edited by E. RAY LANKESTER, M.A., LL.D., F.R.S., 
with the one of ADAM SEDGWICK, M.A., 
F.R.S., F. R. WELDON, M.A., F.R.S., and 
SYDNEY J J. HICKSON, M.A., F.R.S. 

Contents of No. 178 (November), with Seven Plates, Price 10s, 

The Lateral Sensory Canals, the Eye-Muscles, and the Peri- 
pheral Distribution of. certain of the Cranial Nerves of 
Mustelus laevis. By EDWARD PHELPs ALLIS, jun. 

The Anatomy of Scalibregma inflatum, Rathke. By J. H. 
AsHwortTH, D.Sc. 

Oa > Pelvic Girdle and Fin of Eusthenopleron. By EDWIN 

S. Goopricu, M.A., Fellow of Merton College, Oxford. 


London: J. & A. CHURCHILL, 7 Ganat MARLBOROUGH ST. 


Wellcome’s 
hotographic 
Exposure Record 


T= best pocket book for photographers. 

Beautifully illustrated and daintily 
bound in-art green canvas. 

CONTENTS.—Simple exposure tables, ruled 
pages for recording over 750 exposures, 
and diary for the year, together with 
80 pages of condensed photographic in- 
formation, including list of plate speeds, 
etc., etc. 


BURROUGHS WELLCOME AND CO., 
Snow Hill Buildings, LONDON. 


oU 


ature 


(SANGER SHEPHERD PROCESS.) 
A simple, i inexpensive, and reliable process, BASED UPON SOUND SCIENTIFIC 


zp of any object in its natural colours, 
faithfully re shade and tint, in a manner absolutely satis- 
fying to the eye. URAL COLOUR LANTERN SLIDES, 
STEREOSCOPIC VIEWS, and all APPARATUS and MATERIAL for 
working the process NOW READY. The Lantern Swings are of the 
STANDARD SIZE, 3} inches square, are PERFECTLY TRANSPARENT, AND 
CAN BE SHOWN IN ANY ORDINARY LANTERN. A number of examples are 
always on view at our — 


EXPERIMENTAL OUTFITS from £2 
ST. ANDARD. “ouTFIT, £8 14s. 


NEW DESCRIPTIVE BOOKLETS AND CATALOGUES NOW READY, 
See -** Nature,” - October 31, page 657. 


MEASURED LIGHT FILTERS FOR THE THREE- 
COLOUR PROCESS (MEDAL Royal Photographic Soc., 1899). 
Square or Circular, 1 in. to 6 in. diameter. 


PRINCIPLES, for 


MaKkeErs OF 
THE CADETT ABSOLUTUS AND GILVUS LIGHT 
PILTEBS for the Spectrum Plate. Giving Photographs which represent 
the luminosity of all colours exactly as seen by the eye. All sizes, square or 
circular. Caps and fittings —_ in several patterns. See Circulars. 
Speciat AGENTS FOR TH 
CADETT SPECTRUM PLATE. 
All sizes up to 15 in. by 12 in. always in stock. 
Orthochromatie Light Filters or Screens for all brands of plates. 
Cameras for all purposes. Photo Spectroscopes. Cameras 
and Light Filters for Photomicrography. Rotating Sectors, Instru- 
ments for the Measurement of Light and Colour, Speed Determination, &c. 


SANGER SHEPHERD & CO., 


ACTORY AND OFFICES— 


5, 6 & 7 Gray’s Inn Passage, Red Lion St., Holborn, London, W.C. 
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SOCIETY FOR PROMOTING CHRISTIAN KNOWLEDGE 


THE DAWN OF CIVILIZATION.— 
EGYPT AND CHALDAA. Fourth Edition, Revised and Enlarged 
by Prof. MASPERO. Edited by the Rev. Prof. SAYCE. Translated 
by M. L. McCLURE. With Map and over 470 Illustrations, includin 
3 Coloured Plates. Demy 4to, cloth, bevelled boards, 24s.; half- 
morocco, gilt edges (bound by Riviere), 48s. i 

This, the fourth of the English Editions of ‘‘ Les Origines,” has been 
thoroughly revised by the author, who has incorporated into it the results 
of recent research in Egypt and Mesopotamia and submitted at the same 
time the theories founded on these results to a searching criticism. This 
work and the two succeeding volumes, it may be safely said, are the most 
important contributions which have ever appeared on the early history of 

Egypt and Mesopotamia. 


THE STRUGGLE OF THE NATIONS 
(EGYPT, SYRIA, and ASSYRIA). By Prof. MASPERO. Edited 
by the Rev. Prof. SAYCE. Translated M. L.McCLURE. With 
3 Coloured Plates, and over 400 Illustrations. Demy 4to 
feparosimately), cloth, bevelled boards, 25s. ; half-morocco (bound by 

Iviere), 505. 

‘* The translation by M. L. McClure is in both cases excellent. Prof. 
Maspero’s presentation of the new learning is at once eminently popular 
and attractive.” — 7 

‘*The author has throughout pted to duce for us the daily life 
of the various peoples of whom he treats, and in this he has succeeded 
admirably.” —A cademy. 


THE PASSING OF THE EMPIRES. 850 
B.C. to 330 B.C. By Prof. MASPERO. Edited by the Rev. Prof. 
SAYCE. Translated by M. L. McCLURE. With Maps, 3 Coloured 
Plates, and numerous Illustrations. Demy 4to (approximately), 
cloth, bevelled boards, 25s. ; half-morocco (bound by Riviere), sos. 

** Scholars, as well as unlearned seekers after unbiassed facts, owe M. 
Maspero and Mrs. McClure a deep debt of gratitude.”—5S?. /ames's 
Gazette. 

** An interesting book, and one which will give the reader a good general 
view of a most eventful period in the history of the world.”—Nature. 

“ For some.time it must form the standard work upon the subject.”— 
Pall Mall Gazette. 

“ The work is b ifully produced, and the hundreds of illustrations are 
in the highest style." —Dazly Chronicie. 


THE HOLY GOSPELS. With Illus- 


trations from the Old Masters of the Fourteenth, Fifteenth and 
Sixteenth Centuries. 

More than three hundred works, dealing exclusively with the events of 
our Lord's life, have been chosen from among the greatest examples of the 
Italian, German, Flemish, and French Schools for the subject of these 
Illustrations. The work contains 384 (imperial 4to) pages and over 350 
Illustrations, 48 of these being separate plates printed in two tints. 
‘Half-bound, paste-grain roan, 47s. 6d@.; whole bound, paste-grain roan, 56s. 

**No more sumptuous edition of the Gospels has ever been produced i 
English, nor any that approaches this for wealth and beauty of illustrations.” 

hurch Times. 


A 


“The pictures are, to all who can appreciate religious art, uncommonly | 


‘beautiful.”—Queen. 


REFLECTED LIGHTS FROM CHRIS- 
TINA G. ROSSETTI’S “ THE FACE OF THE DEEP.” Selected 
and Arranged by W. M. L. JAY. Small post 8vo, cloth boards, 2s. 6d. 


VERSES. By Christina G. Rossetti. Re- 
printed from ‘‘ Called to be Saints,” ‘‘ Time Flies,” and ‘ The Face of 
the Deep.” Small post 8vo, printed in red and black on hand-made 
paper, buckram, top edge gilt, 3s. 6d.°; limp roan, 5s.; limp morocco, 
78. 6d. 


THE FACE of the DEEP. A Devotional 


Commentary on the Apocalypse. By CHRISTINA G. ROSSETTI, 
Author of “ Time Flies,” &c. Demy 8vo, cloth boards, 7s. 6d. 


ARUNDEL SOCIETY’S PUBLICATIONS. 


The Society for Promoting Christian Knowledge have on sale the 


Publications of the Arundel Society. The stock includes a large selection 
-of superb reproductions in Colours and Monochrome of Masterpieces by 


GIOTTO. GHIRLANDAIO. VAN EYCK. 

MASACCIO. PERUGINO. MEMLINC. 

FRA ANGELICO.| MICHAEL ANGELO. DURER 

BOTTICELLI. RAFFAELLE. 
And numerous other great Artists. 

Hitherto these Publications have, on account of their price, been beyond 
the reach of persons of moderate means; many are now offered at much 
reduced prices. The stock is quickly approaching exhaustion, and these 
pictures, when out of print, are sure to increase in value. 

With but few exceptions, these pictures deal with religious subjects. 
A Catalogue may be had on application. 


STAR ATLAS. Containing Maps of all 


the Stars from 1 to 6'5 Magnitude between the North Pole and 5,’ 
South Declination, and of all Nebulz and Star Clusters in the same 
Region which are visible in Telescopes of moderate Powers. With 
Explanatory Text by Dr. HERMANN J. KLE Translated 
by EDMUND McCLURE, M.A., M.R.IA., F.L.S. With 53 
Maps. Third Edition (R.A. and Dec., brought up to 1900, as far as text 
is concerned). Revised and Enlarged. Imperial 4to, cloth boards, 105, 


HISTORICAL CHURCH ATLAS. Illus- 


trating the History of Eastern and Western Christendom until the 
Reformation, and that of the Anglican Communion until the Present 
Day. By EDMUND McCLURE, M.A, M.R.I.A., F.L.S. Con- 
taining 18 Coloured Maps, besides some 50 Sketch Maps in the Text. 
4to, cloth boards, leather back, 16s. 
** Both the readers of ancient Church history and of modern missionary 
records will find abundant materials in it for their assistance.” —Guardian,. 
‘* A great deal of labour and sound scholarship has gone to the making of 
this Atlas."—Academy. 


MATTER, ETHER,’'AND MOTION: THE 
FACTORS AND RELATIONS OF PHYSICAL SCIENCE. by 
A. E. DOLBEAR, A.B., A,M., M.E., Ph.D., Professor of Physics, 
Tuft’s College, U.S.A. English Edition, Edited by Prof. ALFRED 
LODGE. Illustrated. Crown 8vo, cloth boards, 5s. 

‘* Every page shows that the author is alive to the far-reaching conse- 
quences and implications of modern -science. Prof. Dolbear’s pages are 
eminently readable, and his presentation of the philosophy of modern physics 
y I lucid, interesting, exhaustive, and for the most part convincing.”"— 

iterature. 


POISONOUS PLANTS IN FIELD AND 
GARDEN. By the Rev. Prof. G. HENSLOW, M.A., F.G.S., 
> With numerous Illustrations. Small post 8vo, cloth boards, 


EARLY BRITAIN. Anglo-Saxon Britain. 


By the late GRANT ALLEN. New Edition. Fcap. 8vo, cloth 
boards, 2s. 6d. 


MANUALS of ELEMENTARY SCIENCE. 
—GEOLOGY. By the Rev. T. G. BONNEY, Sc.D., LL.D., F.G.S., 
&c. New and Revised Edition. Fcap. 8vo, limp cloth, 1s. 


The ROMANCE of SCIENCE.—SOUND- 
ING THE OCEAN OF AIR. Being Six Lectures delivered before 
the Lowell Institute of Boston in December, 1898, by A. LAWRENCE 
ROTCH, S.B., A.M. Small post 8vo, with numerous Illustrations, 
cloth boards, 2s. 6d. 


THE ROMANCE OF SCIENCE.—THE 
MACHINERY OF THE UNIVERSE. Mechanical Conceptions 
of Physical Phenomena. By A. E. DOLBEAR, A.B., A.M., M.E., 
Ph.D., Professor of Physics, Tuft’s College, U.S.A. Small post 8vo, 
with several Diagrams, cloth boards, 2s. 


THE CHEAPEST COMPREHENSIVE DICTIONARY 
IN THE WORLD. 


THE S.P.C.K. 
ENCYCLOPADIC DICTIONARY, 


Consisting of 5336 pages, Imperial 8vo. 


Is the largest DICTIONARY published—over 200,000 words. 
It is an easier, simpler, handier Dictionary than any other. 
and is an ENCYCLOPADIA as well. 


Distinctive Features of the Encyclopedic 
Dictionary. 


Its comprehensiveness, and its wideness of range in point of time. 

“ The Encyclopedic Dictionary,” by combining in one all these special 
Glossaries or Vocabularies, effects a double saving, an economy of time and 
of money. 

Its richness and completeness of the illustrative quotations. 

Its thoroughly encyclopedic character. 

The large number and practical character of its illustrations. 

The numerous pictorial illustrations, although eminently artistic in 
character, are in no sense mere embellishments, but in every case help to 
elucidate the text. 


INVALUABLE FOR THE HOME, THE COLLEGE, AND 
THE SCHOOL. 
In 7 vols. cloth, 25s.; half bound, 32s. 


LONDON : NORTHUMBERLAND AVENUE, W.C.; 43 QUEEN VICTORIA STREET, E.C. 
BRIGHTON: 129 NORTH STREET. 
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. THE CHEAPER EDITION OF 


CHARLES DARWIN'S WORKS. 


Large Crown 8vo, Cloth, 2s. 6d. net e 


THE DESCENT OF MAN, “AND SELECTION” "IN RELATION TO SEX. 


1060 Pages, with Illustrations. [Ready to-morrow. 


ANATURALIST’S VOYAGE. JOURNAL OF RESEARCHES INTO THE 
NATURAL HISTORY AND GEOLOGY OF THE COUNTRIES VISITED DURING THE VOYAGE OF 
H.M.S. BEAGLE ROUND THE WORLD, UNDER THE COMMAND OF Capr. FITZ ROY, R.N. With 
many Illustrations. 


THE ORIGIN OF SPECIES BY MEANS OF NATURAL SELECTION. 
With Portrait. 

*,* Ithas come to the knowledge of Mr. Murray that at least one or two editions of Darwin’s “‘ Origin of Species” 
have been prepared in view of the approaching expiration of the Copyright of the first edition of that work. 

Mr. Murray therefore desires to inform the public that the edition which loses protection at the end of this month is. 
the imperfect edition which was subsequently thoroughly revised by Mr. Darwin. This imperfect edition has been reprinted: 
without the consent or authority of Mr. Darwin’s representatives. 

The only authorised and complete editions are those published by Mr. Murray, and these do not lose copyright for 
Several years to come. 

*,* Just published. A Popular Edition in Paper Covers. Price 1s. net. 


THE PROGRESSIVE SCIENCE SERIES. 


Large Crown 8vo. 6s. each volume. New Votume. Now Rgapy. 


THE STARS. ASTUDY OF THE UNIVERSE. By Professor Simon Newcoms. 


A List of the Volumes, already ae in the above Series will be sent post free on application. 
R. MURRAY’S 


HOME AND_ SCHOOL | LIBRARY. 


Edited LAURIE MAGNUS, 
agdalen College, Oxford. 


New Votumg. Now Reapy. 


A FIRST COURSE OF PRACTICAL SCIENCE, with full directions for ex- 


periment and numerous exercises, by J. H. LEONARD, B.Sc., Lond. With a Preface by Dr. J. H. GLADsTONE, 
F.R.S. ’Cap, 8vo. Is. 6d. 
These lessons are taught on the heuristic method, witha view to stimulating the learner’s powers of observation and experiment. 


JOHN MURRAY, ALBEMARLE STREET, W. 


| Works ‘by E. Seton-Thompson. 
AND ST PUBLISHED. 
| THE LIVES OF THE HUNTED. Sq. cr. 8vo, fancy cloth, net, 6s. 
EDUGATIONAL BOOKS. his new work of the writer of genius to whom we owe the finest 
| t t 
N EW & Ss EC N D HA N D. "General appearance and get it resembles “Wild ‘Animals T have Known,” 
TARY BOOKS | illustrated with the author's own inimitable nitable drawings. 


WILD ANIMALS I HAVE KNOWN. Wit! With thirty-seven Full-page Plates 
at about HALF PUBLISHED PRICE. — upwards of 200 Text and Marginal Sieandiens by the Author 


Mathematical, Theological, and Foreign Books. ~ Svo, cloth, top silt, ox 
E RAIL OF THE SAND HILL STAG. With Frontispiece in Colour,. 
etches by the Author. to. Printed in black and green on 
J. POOLE & co. hand- aah bee. and bound in fight sage-green art linen, top edges 
(ESTABLISHED 1854). gilt, (3s. od. post free). 

10. CHARING CROSS ROAD ACE GALLATIN SETON-THOMPSON. 
4, 5 A WOMAN’ ENDERFOOT. uare crown 8vo, 355 pages : seven Full-page 
LONDON, W.C. plates over 150 by Ernest Seton-THomp- 
Asueg, and S. N. Assorr. In art linen 


son, G. Wricut, 
39 | cover, specially designed by the top gilt edges trimmed, net, 6s. 
inguixies by letter receive immediate attention. * DAVID NUTT, 57-s9 LONG ACRE, LONDON. 


A RELIABLE IMPROVED FORM OF 


Which will last for many months in constant use, without & PLATE-TESTER. 


renewals or cleaning (descriptive Pamphlet sent 


on application), can be obtained from & & = = 
BREWSTER, SMITH & Cco., ty for Testing’ photo~ 
6 Cross Street, Finsbury Pavement, E.C. TESTER ic and 


Manufacturers and Importers of Chemical Apparatus and sent on 
Pure Chemicals. receipt of 1d. stamp. 
Nature,” June 6—page 134. 
Special Poreelain Basins, Stoppered Bottles, | . 
pettes, and Graduated Vessels, for SANGER SHEPHERD & Co. 
____ Sehool use. Factory an Orricas: 5, 6 & 7 GRAY'S INN PASSAGE, 
Chemical Apparatus Price List Post free to Teachers. LION STREET, HOLBORN, LONDON, W.C. 


all 
4 
ime 
‘ith 
ted 
18 
ext 
105, 
the 
‘on- 
ext. hy 
ary 
an. 
of 
By 
LD 
are 
4 4 
D 
n. 
oth 
4 
E. 
fore | 
CE 
ons, 
ions 
vO, 
RY = 
ds. 
er, 


xlii 


NATURE 


NOVEMBER 28, 1901 


CHEMICAL APPARATUS 


SCIENTIFIC INSTRUMENTS. 


JAMES LEY, 


VICTORIA BRIDGE, MANCHESTER. 


Illustrated Catalogues free on application. 


SOLAR AND STELLAR 


SPECTROSCOPES. 


EVERSHED’S SOLAR SPECTRO- 
SCOPES (specially Designed by J. Eversnep, F.R.A.S., for the 
Observation of Solar Protuberances). 


DISC PRISMS, for Use in Front of a Telescope 
Object-Glass for Stellar Spectroscopy and Eclipse Work. 
And all other requirements for Celestial Spectroscopy. 


PRISMS OF HIGHLY TRANSMISSIVE 
FLINT for SPECTRO-PHOTOGRAPHY. 


PHOTO-MEASURING MICROMETERS 
of sound design and high accuracy, for WAVE-LENGTH DETER- 
MINATIONS. 


ADAM HILGER, 204 Stanhope St., London, N.W. 


CUSSONS, 
TECHNICAL WORKS, MANCHESTER. 


J Apparatus for Experimental 
i MECHANICS. 


|] SECTIONAL MODELS OF STEAM 
\._ ENGINES, CORLISS ENGINE, GAS 
ENGINE. 


Cussons’ Parent ATWOOD MACHINE with 
Ball Bearings, Patent Direct Electric Release (not 
Tiling). Strong and Rigid Machine. New design. 


MACHINE DETAIL MODELS. 


CAMBRIDGE 


SCIENTIFIC INSTRUMENT CO. 


Ltd., 
CAMBRIDGE. 


KEW PATTERN 
MAGNETOMETERS. 


SELF-RECORDING 


MAGNETOGRAPHS. 


The illustration shows the Horizontal 
Force Instrument forming part of a 
set of Magnetographs designed by 
Prof. W. WATSON. 


ADDRESS ALL COMMUNICATIONS— 
INSTRUMENT COMPANY, 
CAMBRIDGE. 
JUST READY. 
NEW LIST 


(INCLUDING MANY NEW FORMS) 
— OF 


ELECTRICAL MEASURING 
INSTRUMENTS 


— AND — 


PROTECTED RHEOSTATS 


POST FREE ON APPLICATION. 


NEW CATALOGUE 


(Consisting of 100 Pages and about 150 Illustrations) 
— OF 


ELECTRIC HEATING 
APPARATUS 


IN VARIOUS APPLICATIONS. 
1/6 Post Free. (Refunded on First Order.) 


pe See Novemser 14, page 36. 


RADIOGRAPHIC LIST POST FREE. 
APPARATUS FOR WIRELESS TELEGRAPHY. 


ISENTHAL & CO., 


85 MORTIMER STREET, LONDON, W. 


Contractors to H.M. War Office, Admiralty, 


~~ of Spiral 


pring. Stand 933 Glasgow Exhibition. 


India Office, Colonial Office, &c, 
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EXCEPTIONAL VALUE. 


No. 5007.—STUDENT’S BALANCE (as figured) in well-finished 
polished mahogany case with counterpoised sliding door. 

AGATE knife edges and planes, beam support, levelling screws, plumb 
bob, and double hooks for specific gravity experiments. 

Turns to 1 milligram when loaded with its maximum charge. 

To Weigh 100 grams in each pan. Price 


WEIGHTS SUITABLE FOR ABOVE. 

No. 5007A.—SET OF WEIGHTS in well-finished case, 
100 grammes down to 1 milligram. Fractions made - Aluminium. 
Forceps also supplied in box. e strongly ——— this set where 
accuracy must be accompanied by economy. Price 9s, 


CHEAP FORM OF BALANCE 


AGAT KNIFE EDGES AND 


BEARINGS. 
BEAM SUPPORT, LEVELLING SCREWS, PLUMB 
LINE, EXTRA HOOKS. 


SENSITIVE TO ONE MILLIGRAMME. 
No. 5000.—100 Gramme_ ... 6 
No. 5001.—250 12 6 


NEW CASES (WOOD) FOR ABOVE. 
These Cases are stained to resemble mahogany and are supplied with 
sliding front. Glass front and back. On lifting front a spring automati- 
cally keeps door at required height. 

No. 5002, 100 gram size, 8/6: No. soo2A, 250, 10/6. 


CHEAP SET OF WEIGHTS IN POLISHED BOX. 


For use with Balances Nos. 5000 and 5oor. 
No. 5co3.—100 grammes to 1 5s. 
©. 5004.—200 


EXTRA FRACTIONS, similar to dine. sngulied in above (Nos. 5003 
and 5004) kept in stock. Price 1s. 6d. dozen, 


F. E. BECKER & C0." “ics 
33-37HATTON WALL, LONDON 


NEW PATTERN 


DIFFERENTIAL 
GALVANOMETER 


FOR LOW RESISTANCE TESTING. 


Advantages over the Potentiometer and the Kelvin | 
Bridge— 
Much simpler to work. 


Accuracy limited only by that of the Standards 
employed. , 


Prime cost. 


Price complete, with Circular Slide Wire and Keys, £14 4s. 


(See Proceedings of Inst. of E.E., Vol. XXX., No. 1 51, 
Page 908.) 


NALDER BROS. & CO., 


PRINCES MEWS, GREAT GEORGE STREET, 
WESTMINSTER, S.W. 
(Late 16 Rep Lion Srreet, CLERKENWELL.) 


JAS. J. HICKS, 


Wholesale Manufacturer of every 
description of 


CHEMICAL, PHYSICAL AND SCIENTIFIC 
APPARATUS. 


BECKLEY RAIN GAUGE, 


HICKS’ PATENT. 


PARIS 1900 EXHIBITION. 


Nine Gold and 


Highest Award. Silver Medals. 


As used at all the ‘Meteorological Stations i in the United 
Kingdom, the Colonies and Africa. 


THERMOMETERS for Student Work as 

specially produced for the Laboratories of the 

Royal College of Science, City and Guilds Insti- 
tute, and Manchester School of Technology. 


ESTIMATES AND ALL 
FREE BY RETURN POST 


8, 9 &10 HATTON GARDEN, LONDON. 
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COX'S RECORD TUBE 


Actual Manufacturers of 
INDUCTION COILS and 
APPARATUS for X-RAYS & 
WIRELESS TELEGRAPHY. 
Of rue HIGHEST QUALITY 
anv FINISH on y. 

As supplied by us to H.M. 
Government and the leading 
Hospitals and X-Ray Workers 
throuzhout the World. 
Call or Write for our Illus- 

trated List, with Testimonials 


THAT WON THE 


GOLD MEDAL 


(only award) 

OF THE 
RONTGEN SOCIETY’S 
TUBE COMPETITION 
for the best X-Ray Tube for 


both Photographic and Screen 
Work, which was open to the 


World, and for which 25 and Iustrated Instructions 
Tubes, by various makers, | upon how to work, Post Free 


competed. PRICE 418 / GS BACH. to Readers of NATURE. 


HARRY W. COX, Lto.. 9, 10, & 11 CURSITOR STREET, CHANCERY LANE, LONDON. 
APPARATUS FOR DETERMINING THE W G P E & C O 


DYNAMICAL EQUIVALENT OF HEAT. SCIENTIFIC INSTRUMENT MAKERS, 
GRANTA WORKS, MILL LANE, CAMBRIDGE. 


CONTRACTORS TO H.M. GOVERNMENT. 


SPECIAL ATTENTION GIVEN TO APPARATUS FOR TEACHING 
PHYSICS AND PHYSIOLOGY. 
Good Workmanship, Substantial Designs, Moderate Prices. 
Prompt Delivery. 


AS USED IN THE UNIVERSITY LABORATORIES OF 
CAMBRIDGE. 


As wed at the Cambridge University GALVANOMETERS AND RESISTANCE BOXES A SPECIALITY. 


Laboratories and by 
E. H. Griffiths, F.R.S., in his course of LISTS FREE ON APPLICATION. 


Lectures at Leeds, 1901. INSPECTION INVITED FROM INTENDING PURCHASERS. 


ARK OPTIMUS. 99 estaso. 
OPTIMUS CANTILEVER ENLARGERS. NGANDESCENT GAS. 


INCANDESCENT GAS. 


PRICE with 5-inch Condenser «. 70/- EXTRA FOR FRONT LENS ... 27/- 
10-inch .. 200/- ” 105/- 


THe GROSSAR 's TH LENS For 
SHARP and BRILLIANT ENLARGEMENTS. 


Equivalent Focus 7in. rohin. 12in. 
Suitable for ppeeate 5 and 6in. diam. 7 and 8in. diam. 9 and roin. diam. 
ice 0 26 5 0 15 0 


NEW LIST of PHOTOGRAPHIC and PROJECTION INSTRUMENTS, POST FREE. 


PERKEN, SON & CO. LTD. scisomcincuses. LONDON. 
HARVEY & 


(BY APPOINTMENT TO THE ROYAL INSTITUTION 
OF GREAT BRITAIN.) 


READING MICROSCOPE, 


Price... ... £3 12s. 6d. net. 


Ditto, with extra olpuihie and arrangement for Vertical Micrometer Readings. 
Specially Manufactured by us. 
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CARL ZEISS, OPTICAL WoRKS, JENA. | 


ASTRONOMICAL DEPARTMENT. 


Binary Apochromatic Telescope Object-Glasses, free from Secondary 
Spectrum, for Visual purposes. Aperture from 1°17 to 1°20. 

Triple Photo-Visual Object-Glasses, free from Secondary Spectrum and 

Apochromatic Aplanatic Object-Glasses, with reduced Secondary Spec- 
trum, for Astro-Photography. 

Achromatic Eye-Pieces, with long Eye-Distance. 

Telescope Object-Glasses made of ordinary Silicate Glasses. 

Objectives, Prisms, Eye-Pieces, and all Astronomical Accessories. 

Complete Mounts for Telescopes in any desired form and size. 

Special Astronomical Catalogue, in German, French or English, 
vee on application. 


London Branch: 29 Margaret Street, Regent Street, W. 


GAMBRELL BROS. 


CONTRACTORS TO H.M.’s GOVERNMENT, 
17 GILTSPUR STREET, LONDON, E.C. 
NEW FORM 


MAGNETOMETER- 
GALYANOMETER 


WITH 


DIVIDED SCALE, 
ANTI-PARALLAX MIRROR, 
REMOVABLE GLASS WINDOW, 
ADJUSTABLE TORSION-HEAD 
WITH REMOVABLE CAP, 
CELLULOID BACK, 
POLISHED MAHOGANY CASE, 
MAGNET CLOSE TO BACK OF 
INSTRUMENT. 

Price ... 15s, 


WILSON. 


VERNIER 
MICROSCOPE. 


Horizontal and Vertical Scales ; 
16 cm. in length. The microscope 
rotates on a horizontal axis, and 
can be clamped in any position. 
One power and one Eye-piece. 


With Scales reading to *1 mm. £6 I0 
” 05 ” 7 0 
» 02, 710 
» Oy» 86 


FARM, N.W. 


{ BELMONT STREET, CHALK 


G. BOWRON, 57 Edgware Road, London, W., 


has always ar hand a Dp "eX 


ELECTRICAL. & “PAYSIGAL APPARATUS 


tary and Advanced 
BY STANDARD mi... PERFECT AT EXTREMELY 
MODERATE PRICES. 

Sa Nature, Sept. 26, says: “‘ Teachers requiring efficient apparatus 
at a low cost, for lecture or laboratory purposes, might consult the list ns 
advantage. 

List on application by mentioning Nature. 


“X” Ray Apparatus. 


Improved Tube Holders with arrange- 
ment for securing Wires to avoid perfora- 
tion of Tube. 


FOCUS TUBES, SCREENS, &«. 
COSSOR, 
54 FARRINGDON ROAD, E.C. 
F.DARTON & CO., 


(Estep. 1834.) 
142 st. JOHN’S STREET, 
LONDON, E.C. 

TOURIST COMBINATION SET; 
consisting of best flat Watch Aneroid, re- 
volving or fixed altitude scale, compensated 
for temperature, Singer's patent day and 
night or bar needle Compass, with agate 
centre and stop, Thermometer on ivory 
scale, in velvet-lined case, £3 10s. 


ge Lists of Barometers, &c., Free. 


FREDK. JACKSON & Co. 


(Late MOTTERSHEAD & CO.), 


14. CROSS STREET, MANCHESTER 


@oods Entrance: 10 Half-Moon Street. 


LABORATORY FURNISHERS, 
Importers, Manufacturers, and Dealers in 
CHEMICAL AND PHYSICAL 

APPARATUS 
Of every Description. 
Fine Chemicals, Volumetric Solutions, 
Plain and Stoppered Bottles, 


AND EVERY LABORATORY REQUIREMENT. 
Illustrated Catalogue of List 
of Ohemicals, free On applicati 


Apparatus for estimation of sulphur in spent oxide. 


Telegraphic Address—“* APPARATUS, MANCHESTER.” 
Telephone Number— 2038. 


SCIENTIFIC 
APPARATUS 
FOR SCHOOLS. 


LISTS POST 
FREE. 


T. TAMBLYN-WATTS, SETTLE, YORKS. 


COND-HAND 


BACTERIOLOGICAL 
MICROSCOPES 


COMPLETE WITH ACCESSORIES 
Including BECK'S “LONDON,” £12. BKCK’S BRITISH 
STUDENTS,” £10 208. WATSON’S “ EDINBURGH STUDENTS,” 
£15 and £12 105.; £10; CROUCH’S “ HISTOLO- 
10s. 


4@ New List now qed, free on application. 


CLARKSON & CO., 28 Bartlett's Buildings, Holborn Circus, E.C. 
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With 30 Original Illustrations. Price 2s. 6d. Sale by Auction 
The HYGIENE of the MOUTH. SALE OF NATURAL HISTORY SPECIMENS. 
A Guide to the Prevention and Control of Dental Diseases. On TUESDAY, DECEMBER 3, at 12.30, 
By R. DENISON PEDLEY, L.D.S. Eng., F.R.C.S. Ed. Mr. << STEVENS will offer at his Rooms, 38 King Street, Covent 
jarden, W.C., Natur: istory Speci including Exotic and 
Dental Surgeon to the Evelina Hospital, Southwark. European Lepidoptera, many rare and fine Ornithoptera, Head: a 
r Ss, Shells, ’ of Birds, 
The DISEASES of CHILDREN’S TEETH. | Minerals, Cabinets, &c.; also Reichenbachia, 1st and and series, 
Well Illustrated. Price 7s. 6d. | Tweeddale’s Ornithological Works, Curtis's Botanical Magazine, &c. 
Catalogues on application. On View 1o to 4, day previous. 


SEGG & CO., 289 and 291 Regent Street, London, W. 


THE NEW 


BIRKBECK BANK, MANIFOLDING HAMMOND ‘TYPEWRITER 


Scuthamysen Bulidings, Chanewy Lane, Senden. Alignment, with Uniform Impression, in any Direction, 
lo DEPOSIT ACCOUNTS iw on any Width of Paper, in Full View of the Operator, 
3 Jo ble on d d 3 / Spaces Backwards and Forwards, and Writes Con. 


The BIRKBECK ALMANACK, with full particulars, post free. 


No other Standard Typewriter 
FRANCIS RAVENSCROFT, Manager. Possesses One of the above.. 


THE MOST NUTRITIOUS. ACTUAL ADVANTAGES. 


E S The HAMMOND TYPEWRITER CO., 
50, Queen Victoria Street, London, E.C. 
COCO A HUGHES’ PHOTO-ROTOSCOPE CINEMATOGRAPHS. 
THE MOST PERFECT. 
BREAKFAST—SUPPER. No Flickering. Superb Mechanism. Price £7 7 0. 


The Moto-Photo Camera for taking the Pictures. 
Illustrated Lists, 2d 


2d. 
See Mr. HuGues’ PATENT COMBINATION OPTICAL LANTERN, 

3 &c. Miniature Triple Lantern constructed for B. J. MALDEN, Esq.; great 

success. New Oxyhydrogen Microscope. Science Lanterns for Class De- 

monstration. Magaikcent Results. Docwra Triple, Prize Medals, Highest 


Award. Supplied to the Royal Polytechnic Institution, Dr. H. Grattan 


Guinness, &c. Patent Pamphengo Science Lanterns. The Universal 
IN T M EN T Lantern 4-inch Condensers, 4-wick Lamp, Portrait Combination front 
i 7 e Lantern Kaleidoscope. Cheapest ntern Outfits in the World. 
Cures Old Wounds, Sores, Boils, Stiff Joints, Grandiy Catalogue, over 180 choice 6a. 
3 ostage, 4d. Sma ustrated Catalogue, 100 pages, free, 5d. st 0 
Sprains, Burns, Scalds, Sore Throat, Quinsy, 60,000 Slides and 300 Lecture Sets, Science Subjects, Views, &c., 6d.; 
&c Postage, 2¢. Pamphlets Free. W. C. HUGHES, Spsctatist, 

. Brewster House, 82 Mortimer Road, Kingsland, N. 


MACMILLAN & COv’S LIST. 
MACMILLAN’S GUIDES. 


GUIDE To. BA: ST ERN based upon the latest information and prepared expressly for these Guides. Globe 8vo, 
MEDITERRANEAN. 9s. net. 
GUIDE TO WESTERN MEDITERRANEAN. en ‘et 


GUIDE TO PALESTINE AND EGYPT. tos. net. [Xeady on Tuesday. 


GUIDE TO ITALY. tos. net. 
DECEMBER NUMBER NOW READY. 
THE SCHOOL WORLD. 
A MONTHLY MAGAZINE OF EDUCATIONAL WORK AND PROGRESS. Price 6d. 

Some Experiments in the Teaching of English Literature. By Clara L. Thomson.—The French 
a oo = Irish Intermediate Examinations, 1902. Middle and Senior Grades. By Prof. A. T. Baker, 
~s “9 rs . e Formation and Work of a School Natural-History Society. By F. W. Headley, M.A. 
econ ducation and the Universities. —The English Course for the Irish Intermediate Examinations, 
my @. ic le Grade (continued) and Senior Grade. By H. M. Fitzgibbon, M.A.—An Old French Chronicle and Miss Yonge's 
o ~ e —. (Illustrated. ) By Mrs. M. S. Shearme.—The First Course of Lectures on Education Given in 
re - and. y Prof. Foster Watson, M.A.—-The Clavier System of Teaching Music.—South Kensington Science Syllabuses.— 
ate- Book. —The Moral Aim in American Education.—School Music Abroad.—Notes for Lantern 
, — - : King Alfred the Great and England 1000 Years Ago. By F. J. C. Hearnshaw, M.A., LL.M.—Current 
opics. (Illustrated) By Dr. A. J. Herbertson, F.R.G.S.—The Foundations of Geography. 
ph e oo 1.—The School Pulpit. Right Reasoning. The Rev. M. G. Glazebrook, M:A.—The Scope of the Science 
: — on. Prof. W. L. Withers, _M.A.—London Matriculation, January 1902. Revision Test Papers.—Cor- 
— — ee mary Stories dealing with English History, 1066-1399: By Evan Biss. Determination of Surface Area of 

phere. y arles M. StuartaM.A. Abbreviated Arithmetic. By Frank Castle, M.I.M.E. Corps for Small Secondary 


Schools. By W. Watson. 
MACMILLAN AND CO., LIMITED, LONDON. 
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£28 7s. CRUISE 
on the Magnificent OceanYacht ‘“‘ARGONAUT.” 


Tonnage 3254, H.P. 4000. Electric Light. First-class Cuisine. 
Sailing as follows to THE MEDITERRANEAN :— 
December 24th—From Marseilles to Palermo, Jaffa (for 
Jerusalem), Alexandria (for Cairo), Malta 

returning to Marseilles January 17th, 1902. 


Return Ticket London—Marseilles included. 
This Cruise is under the auspices of the Co-operative Cruising Co., Ltd. 


£10 10s. and £13 13s. TOURS to ROME. With 
Optional extensions to Naples, Assisi, Perugia, Florence, 
Venice, and the Riviera. 


£12 12s. 6d. TOURS to FLORENCE and VENICE. 
Full Particulars from the Secretary— 
5, ENDSLEIGH GARDENS, EUSTON, LONDON, N.W. 


Phoenix Assurance Co., Ltd. 


PHCENIX FIRE OFFICE. 
19 LOMBARD ST., E.C., and 57 CHARING CROSS, S. W. 
ESTABLISHED 1782. 
RATES. ABSOLUTE SECURITY. 
ELECTRIC LIGHTING RULES SUPPLIED. 
LIBERAL LOSS SETTLEMENTS. 
PROMPT PAYMENT OF CLAIMS. 
LOSSES PAID OVER £25,000,000. 


ALBERT EDWARD JAMRACH 
(Late CHARLES JAMRACH), 
NATURALIST, 

180 ST. GEORGE STREET EAST. 


cnghenaens “3 Savage Warfare, Idols, Sacred Peruvian Pottery, 
Chr ina, Lacquers, Gongs, Shells, rane other Curios. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, 
Vorticella, Stentor, | Floscularia, Step! 

er ‘Specimens of d Life. Price rs. per Tu’ 
pomatia, Astaeus, Suilicean Rana, Anodon, &c., for 


. THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 


icerta, and many 
Fre Free. Helix 


The following animals can always be supplied, either living | 


or preserved by the best methods :— 


Sycon; Clava, Obelia, Sertularia; Actinia, Tealia, Cotprghylt Alcy- | 
onium; Hormiphora (preserved) ; Amp! 


Aphrodite, | Arenicola, Lanice, Terebella; Lepas, lanus, marus, 
Ligia Mysis, Nebalia, Carcinus; Patella, Eledone, -Pectens 
Bugula, Crisia, Pedicellina, Holothuria, Asterias, Echinus ; 
(preserved), Scyllium, &e., &e: 
For prices and more “—< lists apply to 
Biological Laboratory, Plymouth. 


THE DIRECTOR. | 


WATKINS & DONCASTER, 


NATURALISTS, 


AND MANUFACTURERS OF 


CABINETS AND APPARATUS 


FOR ENTOMOLOGY, BIRDS’ EGGS AND SKINS, AND ALL 
BRANCHES OF NATURAL HISTORY. 


SPECIAL SHOW-ROOM FOR CABINETS. 


fe Our Catalogue (96 pp.) Post free on application. 
N.B,—For one Superior’ of Cabinets and 
to disti ished 


A LARGE STOCK OF BIRDS’ EGGS 
AND SKINS. 


Birds, Mammals, &c., Preserved and Mounted by First-class Workmen 
true to Nature. 


All Books and Publications on Natural History supplied. 


36 STRAND, LONDON, W.C. 
(Five Doors from Charing Cross.) 


COLLECTIONS OF 


MINERALS, ROCKS or FOSSILS 


to illustrate the leading Text-books on 


GEOLOGY, PHYSIOGRAPHY and MINERALOGY. 


50 Specimens in Box, 12/6 ; 100 do., 21/-; 200 do., 42/- 
A large Stock of Minerals, Rocks, Fossils and Microscopic Objects 
Jor seléction. 


CATALOGUES GRATIS. 
Geologists’ Ham ners, Cabinets, Card Trays, Glass-capped Boxes, &c., 
&c., always in stock. 


THOMAS D. RUSSELL, 
78 NEWGATE STREET, LONDON,E.C 


Minerals, Rocks, Fossils, Metallic Ores, Rough Precious Stones, &c. 


Collections of above for Prospectors, Mining Engineers, 
Technical Schools, and for Private Study. 
MINERALS FOR ALL — ROCKS FROM NUMEROUS LOCALITIES. FOSSILS 
ROM ALL BRITISH FORMATIONS. 
ROCK SECTIONS :— 


Precious Stones, Meteorites, Rare Minerals, Blo 
Top Boxes, Gaological Cabinets, C: 
f Rock Sections. 


Prays, Lantern 


ALL LISTS FREE OF 


JAMES R. GREGORY &CO,, 


MINERALOGISTS, &c., 
To Science & Art Department, British, Indian, & Colonial Museums, &c. 


Office and Stores ;— 
1, KELSO PLACE, STANFORD RD., KENSINGTON, W. 


MINERALS, ROCKS, AND PRECIOUS STONES. 


Choice Minerals for Museums, Characteristic Examples for the Teacher, 
Student, or Prospector. . 


LAPIDARIES’ WORK IN ALL BRANCHES. 
BLOWPIPE CASES AND APPARATUS. 
LESSONS GIVEN. 


‘ SAMUEL HENSON, 
97 REGENT STREET, LONDON, W. 


1840. 


NOTICE.—Advertisements and business letters for NATURE should be addressed to the Publishers ; Editorial 
communications to the Editor. The telegraphic address of NATURE is “ PHUSIS,” LONDON. 


SUBSCRIPTIONS TO « 


One Sixteenth Page 
One Eighth Page, or Quarter Column 
uarter P2ge, or Half a Column 
fa Page, or a Column 


Whole P: 
The first five being type is charged for as Two Lines. 


Cheques’ and Mohey Orders payable to MACMILLAN & CO., Limited. 


OFFICE: ST. MARTIN'S STREET, LONDON, 


w.c. 
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ATWOOD MACHINE. (Patent). 

OUR ORIGINAL PATTERN GREATLY IMPROVED. . 

Rel Patent) Dropping Platform done away with, Aluminium Wheel, Agate ‘ Bearings, Extra Weights. This 

and with each a Certificate is given, together with a Pamphlet of Experiments. 
PRICE COMPLETE &4 15s. NET. 


PHILIP HARRIS & CO., Lim. BIRMINGHAM and DUBLIN. 
CROSSLEY ’S GAS ENGINES. 


RECENTLY | GREAT 


‘REDUCTION 
REMODELLED. IN 


14 effective horse power.) 


Crossley’s Portable Oil Engine 
i f Engines. at the-)Royal Agricultura 
== Show, Cardiff, June, 1901. . 


— 


CROSSLEY BROS., LTD., OPENSHAW, MANCHESTER. 


WATSON’S MICROSCOPES. MICROSCOPIC OBJECTS. 
WATSON’S MICROSCOPES ARE OF LATEST DESIGN; “4902 CATALOGUE-JUST-ISSUED. 
FAULTLESS WORKMANSHIP, AND PERFECT IN DETAIL. New Edition’ of. Watson's Catalogue (No.8) of Microscopic Objects. 


STANDARD MopEis:—.___ . The most comprehensive List in:the World.: Every Microscopist should 
The VAN HEURCK Microscope. Replete with every convenience for have one. Post free on application. 
f high power and photographic work. From £18 10 0 . . 
The ROYAL Microscope: ‘A moderate priced Instrument embodying the ‘ — . New SPECIMENS. 
of the most costly £14 10 0 | Malarial Parasites, in Capillaries of Brain ... 
The EDINBURGH STUDENTS ' Series. Instruments at all prices from | Malarial Parasites in Blood ; Crescent, Signet Ring and other 
£3.10 Oto £9 10 0 forms ... each 
The FRAM Microscope. «A highest class Microscope at a very moderate 
cost. With 1in., and 1/6in., in Case. £6 .15 : 
The SCHOOL Microscope. A very cheap but efficient model, £2 7 6 
Watson's HOLOSCOPIC OBJECTIVES, EYEPIECES and CON- | Set of 24 Slides illustrating the Process of Paper Manufacture... 1 1 
DENSER give the very-best results optically. They embody a new | Anatomy of House Fly complete on one Slide ss 
principle of construction and should be used by all Microscopists. lides ill: ing B F : 
Watson's new UNIVERSAL CONDENSER. The finest Condenser | Set of 12 Slides illustrating Brewery Fermentations 
for low and medium power workers. Group of about 150 Diatomacez from various Localities ... . 
Full particulars of all the above are contained in WarTson’s 130 page A new Series of Rotifera, including Pedalium mirum, Notops brachionus, 
Catalogue (No. 2) of Microscopes. Post free on application. | Asplanchna, Syncheta and others, 3/6 and 4/- each. 


W. WATSON & SONS (Zsvadiished 1837), 313 HIGH HOLBORN, LONDON, W.C. 


Branches ; 16 Forrest Roap, Epinsurcu. And 78 Swanston Street, Melbourne, Australia. Opticians to H.M. Government. 


DALLMEYER’S TELE-PHOTO. LENSES & ATTACHMENTS 


t 


woh 
coo 


| Figures ti Root 
| Section through*Head of Feetal Rabbit, showing Developing 
| Eye, &c. ene 


Enable you to take Photographs of Distant or Inaccessible 
Subjects of sufficient size to be of practical value. 
' par Indispensable for use in all departments of Natural 


History, Field Work (especially Ornithology), and also 
to Architects. 


Price from £3 15s. 


meee) Prices and Particulars on application. Estimates and 


~ advice free. 
J. H. DALLMEYER, Ltd., 


Stigmatie Lens fitted with Tele-Photo. Attachment. 
(These Attachments can be fitted to any good Lens.) 25 Newman Street, London, W. 


ted by R ' Cay anv Sons, LimitEp, at 7 & 8 Bread Street Hill, Queen Victoria Street, im the City of and ‘ 
= Co. at St. Martin's Street, London, W.C., and Tue Macmitian Company, 66 Fitth Avenue, New York.—Tuurspay, Nov. 28, 1901 
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GENEHAL LIBRARY, 
UNIV. OF MICH, 


DEC 18 1901 


the solid ground 


Of Nature trusts the mind which builds jor aye.” —Worpswortn. 


No. 1675, Vi 


THURSDAY, DECEMBER 65, 1901. 


[PRICE SIXPENCE. 


Registered as a Newspaper at the General Post Office.) 


{All Rights are Reserved. 


ELECTRIC LANTERN. | 
| 


| 
| 
| 
| 
| 


NEW PATTERN CHEAP ELECTRIC LANTERN, 
fitted with Hand-feed Arc Lamp in Case, £10 10s. 


New Season’s List of Lanterns and Slides post free. 


NEWTON & CoO., 
OPTICIANS, &c., TO THE KING, 
8 FLEET STREET, LONDON. 


THE NEW BOOK. 


“PRACTICAL NOTES ON TELEPHOTOGRAPHY.” 


50 PAGES, 
BOUND, 
6d. 


THE ABOVE WORK GRATIS ON RECEIPT OF STAMP. 


R. & J. BECK, Ltd., 68 CORNHILL, E.C. 


X-RAY TUBES. 
Special arrangement 


REGULATION OF THE 
VACUUM. 
HEAVY DISCHARGE 
TUBES 


for use with 
ELECTROLYTIC 
BREAKS. 


Send for our 
New Price List. 


JOHN J. GRIFFIN & SONS, Lo, 


20-26 SARDINIA STREET, LINCOLN’S INN FIELDS, 
LONDON, W.C. 


NEGRETTI & ZAMBERA’S 
SELF-RECORDING 


METEOROLOGICAL INSTRUMENTS. 


THE NEW PATTERN COMBINED BARO-THERMOGRAPH. 
VERY SUITABLE FOR A CHRISTMAS PRESENT. 
The above instrument combines.in one apparatus the Recording Baro- 
meter and Recording Thermometer, giving thus on one and the same chart 
continuous records of the atmospheric pressure and temperature for seven 


= jal” Illustrated Price List of Instruments, suitabl 
Presents, by Post. 


NEGRETTI & ZAMBRA, 
38 HOLBORN VIADUCT, 
Brancues : 45 CORNHILL, and 122 REGENT STREET. 
AWARDED TWO GOLD MEDALS PARIS EXHIBITION 1900. 


-A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 
50 
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CLACTON COLLEGE. 
A SCHOOL FOR BOYS AT CLACTON-ON-SEA, 


HEAD MASTER? 


HAROLD PICTON, B.Sc. (Lond.) 


(Gold, Silver and Research Medallist of University College). 


Among the distinctive features of the School 
are the following : 


The school aims first at training character. It does zof aim 
with young boys at preparing for examinations, though 
older boys are prepared for professional careers. 

. The teaching of science is chiefly by the discovery method. 
The teaching of French is largely conversational. 
Mathematics is taught by concrete examples and as a tool 

for practical use. 

. Latin is taught to all boys as a key to their own language, 

rand to the older boys for professional examinations. 

‘6. In geography the boys are taught to infer commercial facts 

| 7. In history they are made familiar with the life of the 

people and the changes in its outer manifestations, 

; 8. There is no denominational teaching of religion, but respect 

is encouraged for all,honestbelief. 

9. Discipline is kept with scarcely any detention. 

10. The report form evaluates the whole of the boy’s activities, 

not merely his school work. 

11. Companionship of masters and boys is a fundamental 

principle of the school. 

12. An elective School Council assists in the government of the 

community. 


Illustrated Prospectus on application to the Head 
Master. 


URBAN DISTRICT OF BRAY. 
BRAY TECHNICAL INSTRUCTION COMMITTEE. 
HEAD MASTER REQUIRED. 


Notice is hereby given that the Bray Technical Instruction Committee 
will, at their meeting to be held in the Town Hall, Bray, on December 10, 
1901, be prepared to elect a duly qualified person as PRINCIPAL and 

EAD MASTER, at a Salary of £200%per annum. 

The person appointed will be required to devote his entire time to the 
duties of his office, and to act as Secretary to the Committee. He should 
have some experience of the following industries :—Mechanical Engineer- 
ing ; Electrical Engineering ; Building Trades; and be qualified to teach 
one or more of the Scientific Classes. Duties to commence on or about 

1,1 
ae ieee accompanied by copies of testimonials and a short state- 
ment of qualifications, should reach undersigned endorsed ‘‘ Head Master 
before 10 o'clock, a.im., on date mentioned. 


(By order) 


P. MacDonneE Hon. Sec. 


BEDFORD COLLEGE FOR WOMEN. 
(UNIVERSITY OF LONDON.) 
YORK PLACE, BAKER STREET, W. 


The Lent Term will begin on Thursday, January 16. Students can 
prepare for the University of London Examinations in Arts and Science, or 
may enter any single Course of Lectures or Practical Work in the Labora- 
tories. The Training Department for Teachers, the Hygiene Department 
and the Art School are also open to Students. 

Students may reside in the College. 

Further information on application to the PrinciPAL. 


ST. THOMAS’S HOSPITAL MEDICAI, 
SCHOOL. 


JUNIOR DEMONSTRATOR .OF CIIEMISTRY ANI) 
PHYSICS. 


The General Committee will shortly proceed to make this appointment. 

The Demonstrator will be meen to devote his whole time to ))- 
teaching of Chemistry and Physics, under the direction of the, Lecturer ‘» 
Chemistry. Opportunity for Research Work will be afforded. ‘Th. 
Stipend is £80 per annum and fees. 

Applications, with testimonials, should be sent to the Mgpicat Secrr 
tary, St. Thomas's Hospital, S.E., not iater than December 10. 


H. G. TURNEY, M.A., M.D. Oxon, Dean. 


ADMIRALTY, S.W. 
November 27, 1901. 


AN EXAMINATION OF CANDIDATES 
for entry as ASSISTANT ENGINEERS for Temporary Service in 
HIS MAJESTY’S NAVY, will be held by Admiralty Officers on 
JANUARY 15, 1902, and following days. 

Age 20 to 23. Must have served for not less than four years at an 
approved Engine Works, and have been six months on Design Work in 

Drawing Office. 


Applications to compete to be made to SECRETARY OF THE ADMIRAL‘y, 
Whitehall, London, S.W. 


TECHNICAL SCHOOL, 
GUILDHALL, BATH. 


A SCIENCE MASTER is required owing to the present Master having 
accepted a Headmastership. 

Salary, £120 per annum. 
Mathematics. 

Applications must be received on or hefore December 7. 

For Memorandum of duties, &c., apply to 


November 27, 1901. A. GODFREY DAY, Director of Studies. 


CIVIL SERVICE COMMISSION. 


FORTHCOMING EXAMINATION. 


DRAUGHTSMAN in the Hydrographical Department of the Ad- 
miralty (17-25). January 1, 1902. 
he date specified is the latest at which applications can be received. 
They must be made on forms to be obtained, with particulars, from the 
Secretary, Civil Service Commission, London, S.W. 


CARDIGAN COUNTY SCHOOL. 


SCIENCE MASTER required by January 14 next. Must have take» 
a Degree. Duties to comprise Mathematics, Physics and Chemistry. 
Commencing Salary, £110 

Applications, with qualifications and testimonials, on cr before Saturday, 

cember 14, to be in the hands of 
JAMES STEPHENS, Clerk:to the Managers, Cardigan. 


TECHNICAL COLLEGE, 


HUDDERSFIELD: 
PRINCIPAL S. G. RAWSON, D.Sc. 

The LECTURESHIP in ENGINEERING is Vacant. Salary, £2:» 
per annum. Applications to be sent in to the Principat not later than 
December 16. Further particulars upon application to 

THOS. THORP, Secretary. 


Principal Subjects: Chemistry, Botany, 


BATTERSEA POLYTECHNIC, S.w. 


The Governing Body require the services of a LECTURER in 
PHYSICS from January next. Commencing Salary, £200 per annum. 

For particulars send stamped addressed envelope at once to tit 
SECRETARY. 


GOVERNMENT GRANT to defray the 


Expenses of Scientific Investigations. Applications for the year 192 
must be received at the Offices of the Rovat Society not Jater thar 
seme J 31_next, and must be made upon printed forms to be obtaine:! 
rom the Clerk to the GovERNMENT Grant Roya! 
Society, Burlington House, London, W. 


BEDFORD COLLEGE FOR WOMEN. 
(UNIVERSITY OF LONDON.) 
YORK PLACE, BAKER STREET, W. 
DEPARTMENT FOR PROFESSIONAL TRAINING IN 
TEACHING 


Heap oF THE DeraRTMENT :—Miss HANNAH ROBERTSON, B.A. 
The Session for 1902 opens on Thursday, January 16. 
The Course includes full preparation for the :Examinations for the 
Teaching Diplomas granted by the Universities of London and Cambridge, 
annually in December. 2 
A Course of Saturday morning Lectures for Teachers on School Hygiene 
will begin January 18. 


RESEARCH CHEMIST WANTED FOR 
a Works in South of England, thoroughly trained Chemist, good < 
Research, Inorganic and Physical.—Address, with full particulars an! 
terms, to “ L.,” c/o J. W. Vickers, 5 Nicholas Lane, E.C. No: 
but those with highest qualifications need apply. 


LONDON B.Sc. WITH TRIPLE 
HONOURS desires Tutorial or Museum Work for four weeks from 
Deczmber 16. Good references and experience. ‘‘A. W. B.’. 
14, Panton Street, Cambridge. c 


For other Advertisements similar to above, see page lii. 
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BARGAINS IN SCIENTIFIC BOOKS. 


GUNTHER. —INTRODUCTION TO THE 


STUDY OF FISHES. ByALBERTC. L. G. GUNTHER, M.A., 
M.D., Ph.D., F. » Keeper of the Zoological Department in the 
British Museum. Illustrated with 320 Engravings. Thick 8vo (736 
pages), Cloth (pub. 24s.). 8s. 

“No person could be better qualified to write such a monograph than Dr. 
Ginther, the most eminent living authority on the subject. For informa- 
tion on the literature of the subject any advanced student has only to refer 
to the author’s exhaustive ‘ Catalogue of Fishes.’ —A thene@um. 


FLOWER AND LYDEKKER.—AN IN- 

TRODUCTION TO THE STUDY OF MAMTA, LIVING 

AND EXTINCT. By W. H. FLOWER, C.B.. F.R B.C.L., 
LL.D., P.Z.S., &c., &c., and R. LYDEKKER, BAD F.G.S., 
F.Z.S., "&c. Illustrated with 357 Engravings. Thick 8vo (779 pages), 
Cloth (pub. 2ss.). 8s. 

‘Author and reader alike are, therefore, to be congratulated when a 
student of the eminence and knowledge of Prof. Flower succeeds in pro- 
ducing such a workas that before us. Comparing it, as we may, with Dr. 
Gunther's book on ‘ Fishes,’ it may be said to run along much the same 
lines, but to enter into many more details and to contain much fuller 
accounts of fossil forms; Mr. Lydekker has studied extinct mammals so 
long that he is able to treat them with rare and ample knowledge.”— 
Atheneum. 

TAYLOR (Dr. J. E.)—THE SAGACITY 
AND MORALITY OF PLANTS, a Sketch of the Life and Conduct 
of the Kingdom. With 100 Illustrations. Crown 8vo 
(pub. 5s.). 2s. 4d. 

“©The Sagacity and “Morality of Plants’ is a delightful book, as readable 
as Grant Allen at his best. It contains all the cream of Kerner and Wallace 
and Muller ; and wonderful as is the story which it tells, it asserts nothing 
for which there is not the guarantee of some careful observer.”—7%e 


OUR COMMON BRITISH FOSSILS, 
"AND WHERE TO FIND THEM A Handbook for Students. 
With 331 Illustrations. Crown 8vo (pub. 5s.). 2s. 

“A pleasant, as well as pretty full, and trustworthy guide to the collector 
on such points as the strata and localities in which the invertebrate fossils of 
the United Kingdom are to be found, and the best methods of search, pre- 
paration, identification, and classification of the specimens. "Scotsman. 


Post free in the United Kingdom. 
H. J. GLAISHER, New and Remainder Bookseller, 


57 Wicmore STREET, Lonpon, W. 
&@ New Catalogue now ready. 


THE HIGHEST VACUUM 
READILY OBTAINED. 


ASK FOR 
LIST No. F. 45.39 


PRICES FROM £4 § O 


APr.Y FOR FULL OF THE 


“GERYK” VACUUM PUMPS 10 


met neetrin 


G. CUSSONS, 
TECHNICAL WORKS, MANCHESTER. 


Apparatus for Experimental 
MECHANICS. 
SECTIONAL MODELS OF STEAM 
ENGINES, CORLISS ENGINE, GAS 
ENGINE. 


Cussons’ Patent ATWOOD MACHINE with 
Ball Bearings, Patent Direct Electric Release (not 
Tiling). Strong and Rigid Machine. New design. 


MACHINE DETAIL MODELS, 
Compression of Spiral 
Springs. : Stand 933 Glasgow Exhibition. 


EVERY DESCRIPTION OF 
CHEMICAL & ANALYTICAL APPARATUS 
iactoding Balances, Drying-Ovens, Furnaces, Laboratory Stands, Micro- 


scopes, Wa tom" Bacteriological Apparatus, Porcelain and Clay 
Ware, Jena Laboratory Glass Ware, and Glass Tubing. 


Catalogue gratis on application by Colleges, Schools and Laboratories. 
FILTER PUMPS OF HIGHEST EFFICIENCY LABORATORY 


A. GALLENKAMP co 
19 & 21 SUN STREET, FINSBURY oo Coie, E.C. 


(SANGER SHEPHERD PROCESS.) 

A simple, i inexpensive, and reliable Process, BASED UPON SOUND SCIENTIFIC 
PRINCIPLES, for hs of any object in its natural colours, 
ay hae ge every shade and tint, in a manner absolutely satis- 
sve NATURAL COLOUR LANTERN SLIDES, 

REOSCOPIC VIEWS, and all APPARATUS and MATERIAL for 
working the process NOW READY. The LanTern Sips are of the 
STANDARD SIZE, 3} inches square, are PERFECTLY TRANSPARENT, AND 
CAN BE SHOWN IN ANY ORDINARY LANTERN. A number of examples are 

always on view at our premises. 
EXPERIMENTAL OUTFITS from £2 10s. 
STANDARD OUTFIT, £8 14s. 
NEW DESCRIPTIVE BOOKLETS AND CATALOGUES NOW READY. 


gar See ‘‘ Nature,” October 31, page 657. 
MEASURED LIGHT PILTERS FOR THE THREE- 


COLOUR PROCESS (MEDAL Royal Photographic Soc., 1899). 
uare or Circular, 1 in. to 6 in. diameter. 


MAKERS OF 
THE CADETT ABSOLUTUS AND GILVUS LIGHT 
PILTERS for the Spectrum Plate. ving Photographs which represent 
the luminosity of all colours exactly as seen ~ | the eye. All sizes, square or 
circular. Caps and fittings stoc in several patterns. See Circulars. 
DE AGENTS FOR T 


CADETT SPECTRUM PLATE. 
All sizes up to 15 in. by 12 in. always in stock. 
Orthochromatic Light Filters or Screens for all brands of plates. 
Cameras for all y rposes. Photo Spectroscopes. Cameras 
and Light Filters for Photomicrography. Rotating Sectors, Instru- 
ments for the Measurement of Light and Colour, Speed Determination, &c. 


SANGER SHEPHERD & CO., 


ACTORY AND OFFICES— 


5, 6 & 7 Gray’s Inn Passage, Red Lion St. Holborn, London, W.C. 
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SCHOLASTIC.—Applications are invited 
from SCIENCE Masters for the following posts: (1) 2nd Master 
for Endowed School, Graduate desired, Science with other subjects, 
£140, non-res.; (2) B.Sc. or A.R.C.S. for School in Ireland, £100 
and residence; (3) Chemistry, Physics, Mathcs., Drawing, £100, 
resident ; (4) B.Sc. for Science and Mathcs,, Practical Work, £80 to 
£100, resident; (5) Mathcs., Chemistry, Physics and French or 
Drawing, £90 to £100, resident ; (6) Chemistry and Physics, County 
School, £120, non-resident ; (7) Science and Mathes., £120, non- 

ident, to « e.—Apply, giving full details, to GrirriTHs, 
Situ, PowELL, AND SMiTH, Tutorial Agents (Estbd. 1833), 34 Bedford 
Street, Strand, London. 


AYNSOME AGRICULTURAL STATION, 
CARTMEL GRANGE-OVER-SANDS, LANCASHIRE. 


To Research Students, Post Graduate University Students, Chemical 
Students, &c. 
_ New Chemical Laboratories, 
improvements. 

pecial Laboratory for Research 
received for Long or Short Courses in Organic, Agricultur: 
Chemistry. 

‘or terms, apply to the Directors. 


INSTRUCTION IN 


PURE CULTIVATION OF YEAST, 
According to HANSEN'S Methods. 


equipped with all modern scientific 


in Plant Physiology. Students 
and Physio- 


M 

London (S 

ation.” T 

Ltd.), 1900. 
Further Particulars on Application to the Director, ALFRED JORGENSEN, 

The Lab y, Copenhagen, V. 


n), 1896. “Alfred Jorgensen : ** Micro-organisms and Ferment- 
rd Edition, completely revised. London (Macmillan and Co., 


COACHING for all EXAMINATIONS, 
PRACTICAL and THEORETICAL, in Chemistry, Physics and 
Physiology. Well-fitted Laboratories for Research Work, SCIENTIFIC 
or COMMERCIAL, in Chemistry, Electricity, General Physics, 
Bacteriology, Photography, and Réntgen Ray Work. 


The Director, 
HEATHCOTE LABORATORIES, 
Heathcote Street, Gray's Inn Road. 


J. BACKHOUSE & SON, 


LIMITED, 
(SCIENTIFIC DEPARTMENT) 
Supply all Botanical Material required for Lecture and Demon- 
stration purposes and for Class-work. Fresh, or preserved in 
Alcohol. Insectivorous Plants. Plants for Physiological Experi- 
ments. Museum Specimens. Microscopical Preparations. 
Prices strictly moderate, 


“IN BIRD-LAND.” 
AN UNIQUE SERIES OF LANTERN SLIDES 


From Negatives by Mr. OLIVER G. PIKE. Showing Birds, 
Nests, Eggs and Young in their Natural Situations and Surroundings 


“LIVING ANIMALS.” 


Fifty Slides, from recently taken Negatives. 


“Sole Publishers: 
SANDERS & CROWHURST, 71: Shaftesbury Avenue, W. 
Lists Post Free. 


NATURE 
A. ROSENBERG & CO.,, 
PATENTEES AND ACTUAL MAKERS OF 


APPARATUS FOR X-RAYS 
WIRELESS TELEGRAPHY. 


NOW READWYT. 


1901-2 CATALOGUE 
all = 


imens, Also particulars of our MiCRO-SLIDE LENDIN 
& PARTMENT, containing Complete List of Specimens with 
descriptions written by Naturalists and experts in the various branches of 
icroscopic Science. 
Post free to readers of NATURE. 


Cc. BAKER, 244 HIGH HOLBORN, LONDON, W.C. 


Catalogue of Second-hand /nstruments published guarterly,post free, 


and 
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The above illustrates our Induction Coil connected to secondary condenser 
for Wireless Telegraphy. 


We make the most compact and efficient PORTABLE X-RAY OUTFIT 
on the market. A 10” Spark Coil, Focus Tube, and all accessories, except 
Battery, pack into one box measuring 25” X 11” x 14”, and weigh only 
65 lbs. complete. 
PRICE 10 O- 
May be had fitted with Coil of any length Spark. 


Price List free on application. 


21 SOUTHAMPTON ROW, HOLBORN, LONDON, W.C. 


A FILMLESS CINEMATOGRAPH. 


For taking and projecting life-size animated photographs with 
greatest perfection to the extent of over 500 pictures. 


SPECIALLY CONSTRUCTED FOR THE AMATEUR OR PROFESSIONAL. 


AND RELIABLE MECHANISM. 
Price 
10 0 


Negatives 
and Positive 


Including Kammato- 
Lantern, Jet, 
ripod Stand, Printing 
Frame, Developing 

MEASUREMENTS, &e. 


14 in. X 13 in. X 34 in. £11 11 oO 
With the KAMMATOGRAPH an ordinary dry glass plate is used instead 
of cinematograph film. The method of developing KAMMATOGRAPH 
plates is exactly the same as with dry plates, thus bringing cinematography 
within the reach of all. 


SPECIALITIBS—CAN BE SEEN AT THE MANUFACTURERS’. 


High-class Lantern and Jet, in travelling box... 85 
., do., with patent electric arclamp ... me on «- £6 10s. 
Patent Rheostat, which takes from 12 to 50 Amperes at 110 
volts without overheating. PRICE ON APPLICATION. 
Also made for 200 and 250 voltage. 


Write for Catalogue to the Manufacturers: 
KAMM™ CO., sclENTIFIC ENGINEERS, 


Plates, 3/6 


6d. allowed for 
each plate re- 


WEIGHT, about 8 Ibs. 
turned unbroken 


Works : 27n POWELL STREET, GOSWELL ROAD, LONDON, E.C. 


x 
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1 
Deas ee Courses for Beginners, as well as for Advanced Students, in Physiology I 
and Technology of Fermentations—Biological Analysis of Yeast. 
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BACTERIA. 


The study of these simple plants enforces the lesson that tidi- 
ness, cleanliness and purity lead up to the health and welfare of 
individuals and communities, as well as to the prosperity of 
industries; that moisture and decaying matter favours their 
multiplication, while the dispersal of this matter as dust favours 
their distribution ; that strong light, pure air, and hot water, 
steam, or dry heat are deadly to all the disease-producing forms ; 
and that an intelligent cultivation of our bacterial floras would 
be a benefit to all. 
A FULL GUIDE to the knowledge of this subject is now 
appearing in 


THE SCIENTIFIC ROLL. 


It will comprise about 36 Numbers at 1s. or 1s. 6d, each; or 
three Volumes at 10s. each to Subscribers. 
List of Contents. 


No. 3, now ready, price 1s. 


Send for a 32-page 


R. L. SHARLAND, 
38 CHURCHFIELD ROAD, ACTON, LONDON,W 


With 30 Original Illustrations. Price 2s. 6d. . 
The HYGIENE of the MOUTH. 

A Guide to the Prevention and Control of Dental Diseases. 
By R. DENISON PEDLEY, L.D.S. Eng., F.R.C.S. Ed. 
Dental ss to the Evelina — Southwark. 

THE SAME AUTHO 
The DISEASES of CHILDREN’S TEETH. 
Well Illustrated. Price 7s. 6d. 
SEGG & CO., 289 and 291 Regent Street, London, W. 


SECOND-HAND BOOKS. 


JOHN WHELDON AND CoO., 
88 GREAT QUEEN ST., LONDON, W.C. 


can supply most Books in the various branches of 


SCIENCE ano NATURAL HISTORY 


in good condition at moderate prices. 


STATE WANTS, OR CATALOGUE SENT POST FREE 


TO READERS ABROAD. 


WANTED Butterflies, Moths, Beetles, Flies and other Insects; also 
Scorpions, Spiders, &c., from Foreign Countries. Full value remitted b 
return mail r= specimens sent. N.B.—Pack carefully so that they reac 
us undamaged. 
Addresses also invited for Sale or Exchange. 


HEYNE BRO Dealers in Entomological Specimens, Cabinets, 
") Books, Apparatus, Pins, &c., 

to & STRAN)), LONDON, 

Price Lists on application. Specimens sub d for 


X-RAY APPARATUS 


Or THE-HIGHEST QUALITY anp FINISH on ty. 
As supplied by us to H.M. Government and the leading Hospitals 
and X-Ray Workers throughout the World. 
are the actual Manufacturers, and Guarantee 
every Coil against breaking down. 
‘\ 3 Extract from a letter 
dated 19/12/00 from a 
large Medical Insti- 
tution, referring to 
Coil and complete 
Accessories. 
“You will, ] am 
sure, be glad to know 
that the apparatus 
you fixedup for us 
gives every satisfac- 
tion ; agreat deal of 
work has been done 
with it.” 


COX’S PORTABLE ‘FIELD SERVICE COMPLETE OUTFIT, supplied 
to H.M. — , War Office, the new Royal Yacht, and in use at a 
large number of Hospitals in all 


MACKENZIE DAVIDSON’S I 


We 


arts of the World. 
PROVED PATTERN MOTOR 
MERCURY BREAK. (Working «direct on any circuit from 12 to 
250 volts) of which we are the SOLE MAKERS. Price £6 68. 
Absolutely the best for X-Rays and Wireless Telegraphy.« 
COX’S ELECTROLYTIC BREAK, Price £2 10s. 

OUR RECORD FOCUS TUBE, which won the GOLD MEDAL {only award) in 
the RONTCEN Society's ise COMPETITION for the best Tube for both Photo- 
— and Screen Work. The Competition was open to the World, 

5 Tubes were cubsnitsed by various makers. Price 18s. 6d. each. 

N. Be On INDUCTION COILS and APPARATUS are not only less 


costly than other makers’, but give results unexcelled by any of them. 


Carr or WRITE For our ILLustRaTED List, wiTH TESTIMONIALS 
AND ILLUSTRATED INSTRUCTIONS UPON HOW TO WoRK. Post FREB 
to Reavers or Nature.” 


APPARATUS FOR WIRELESS TELEGRAPHY. 


HARRY W. COX, Lrp., 


& Il, GURSITOR STREET, CHANCERY LANE, LONDON. 
CONRADY’S 


MICROSTIGMATIC LENS 


For Low Power Photomicrography, and for Projection, has a 
larger and flatter field and more suséform sharp definition than 
any other lens previously used or recommended for this purpose. 


Made in six sizes from 14 in. to 34 in. Focus. Full 
Aperture, 7/6. 


Further particulars and prices on application to the Computer 
and Maker— 


AL. E. CONRADY, 

104 PARK STREET, CAMDEN TOWN, LONDON, N.W. 
Also maker of highly perfect Aplanatic Condensers, 
Objectives and Eye-pieces for the Microscope, and of Photo- 
graphic Lenses for general purposes. 


CARL ZEISS, 


MANUFACTURER OF 
MICROSCOPES ; TELESCOPES (ASTRONOMICAL 
and TERRESTRIAL) ; PRISM FIELD GLASSES ; 
TELEMETERS ; PHOTOGRAPHIC OBJECTIVES ; 
and OPTICAL MEASURING INSTRUMENTS, 
including COMPARATORS, REFRACTOMETERS, 

BUTTER-REFRACTOMETERS, SPECTRO- 
METERS, é&c. 


LONDON BRANCH: 


29 MARGARET ST., CAVENDISH SQUARE, W. 


Telegrams :—DIACTINIC, London. 
CATALOGUES POST FREE. KINDLY SAY WHICH REQUIRED. 


HIGH GRADH SECONDARY BATTERIES 
FOR SCIENTIFIC WORK. 

Reliable and Standard Instruments, 

Practical and Test Batteries, as supplied to 

H.M. Government, including the Astro- 

nomer Royal; also to the principal 

Scientific and Technical Schools, 

and to Lioyd’s for Wireless 


rent for months. Most 

successfully used in X-Ray work in 

the leading Hospitals, and during the 

present campaign in South Africa by the 
R.A.M.C. Can be ordered through all first-class 
Instrument Makers, or from the Sole Manufacturers— 


LONCSTRETH’S, Ltd., 427a Strand, London, W.C. 
or longer. 


Batteries of all wohages on Loan per Da 
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COERZ ANSCHUTZ 
FOLDING GAMERA 


Gives exposures up to 1-toooth sec., and can be used for every 
kind of photographic work. its special features are 


EXTREMELY 
LIGHT, 
SMALL 
AND 
PORTABLE. 


The Cameras are all fitted with THE CELEBRATED 


GOERZ 
DOUBLE ANASTIGMATS, 


Splendidly illustrated Price List will be sent free on 
application it this paper is mentioned. 


Cc. P. GOERZ, 


4 & 5 HOLBORN CIRCUS, LONDON, Ec. 


Kept in Stock in London at the London Stereoscopic and Photo- 

rary Co., Ltd., 106 and 108 Regent Street, W., and 54 Cheapside, 

G. Houghton & 89 High Holborn, Cc; i Fallowfield, 

146 Charing Cross Road, W Chemist; 
7 Albert VAS, Manchester. 


SCOTTISH PROVIDENT 
INSTITUTION. 


pN this SOCIETY are combined the ADVANTAGES of 


Mutual Assurance with Moderate Premiums. 


The Prermiurns are so moderate that at most ages an 
Assurance of 431,200 or £1,250 may generally be secured 
from the first for the same yearly payment which would elsewhere 
assure (with profits) 42,000 only. 

The Whole Surplus goes to the Policyholders on 
a system at once safe and equitable, no share being given to those by 
whose early death there is a oss. 

Sixty-fiwe per cent. of the Policies which became 
claims by death during 1900 were entitled tt Bomuses 
which, motwrithstanding that the Pre- 
miums do not as a rule exceed the 
mon-profit rates of other Offices, were, 
on the average, equal to am addition of consider- 
ably ower 50 per cent. to the Original Assurances. 

Endowment Assurances, with or without 
guaranteed additions.— Rates for these nay be had on application. 


Accumulated Funds, £12,000,000. 


The next Septennial Investigation and Division of Surplus takes 
place as at 31st December, 1901. 


PROSPECTUSES, with full information, may be had on application. 
HEAD Orrice: 6, ST. ANDREW SQUARE, EDINBURGH. 
LONDON OFFICE: 17, KING WILLIAM STREET, E.C. 

West EnpD BRANCH: 17, PALL MALL, S.W. 


ROSS’ new stupents’ 


“Standard ” Microscope. 


New “S.S" Stand, with in. 
clining limb, square stage, di- 
agonal rack and pinion for focus. 
sing and direct acting fine 
adjustment, plane and concave 
mirrors, No. 2 Eyepiece and 
Iris Diaphragm, 2/3” and 1/6" 
Object Glasses, and New Triple 
Nosepiece ; the whole in maho- 
gany case .. £8 Os. Od. 
Extra for Swing-out 
Substage... 
Extra for Abbe 
Condenser ove 
1/8” Object Glass 
(for Biology) 
1/12” Oil Immersion 
na. 1.2 


0150 
150 
2100 
5 00 


CATALOGUES FREE OF 


MICROSCOPES, 
TELESCOPES, 
PHOTOGRAPHIC LENSES, 
CAMERAS, 


And A ratus of all 
descriptions. 


Gold Medals and HighestA wards 
at all great exhibitions. 


111 New Bond St., London, W. 
ROSS, itd. Ltd., 31 Cockspur St., Charing Cross, S.W. 


Paris Branch : 35 Boulevard du Temple 
Works : Clapham Common, S. w. 


CROMPTON & CO., Ltd., 


ARC WORKS, CHELMSFORD. 


Makers of Potentiometers, Reflecting Gal- 
Standard Resistances for 


of Currents, 


vanometers, 
Measurement Voltmeters, 
Amperemeters, Resistance Boxes, and other 
Electrical Instruments of precision. The 
Potentiometer is recognised as the most 
direct means of referring the measure- 
ments. of continuous currents to the 
Standard Resistance and the Clark cell. 
The Crompton form of Potentiometer is 
widely used, and highly recommended by 


scientific and engineering teachers. 


A DESCRIPTIVE PAMPHLET WILL BE SENT ON 
APPLICATION. 
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CAMBRIDGE 


SCIENTIFIC INSTRUMENT CO. 


Ltd., 
CAMBRIDGE. 


KEW PATTERN 


MAGNETOMETERS. 
SELF-RECORDING 


MAGNETOGRAPHS. 


The illustration shows the Horizontal 

Force Instrument forming part of a 

set of Magnetographs designed by § 
Prof. W. WATSON. 


ADDRESS ALL COMMUNICATIONS— 


INSTRUMENT COMPANY, 
CAMBRIDGE. 


REVOLUTIONISING PHOTOGRAPHY. 


SPECTRUM 
PLATE 
MEASURED LIGHT FILTERS 


Two Brands of Plates. Two Kinds of Filters. 


Tenth Thousand. Write for Booklet, by JAMES CADETT, 


“ORTHOCHROMATIC PHOTOGRAPHY,” 
(Simplified). Post Free Gratis. 


PRICE LISTS, &c., PLEASE WRITE FOR. 


CADETT & NEALL, Ltd., 


ASHTEAD, SURREY. 
Dry Plate and Paper Manufacturers. 


MARCONI'S 
WIRELESS TELEGRAPH CO. 


LTD. 
MANUFACTURERS OF 


HIGH-CLASS 


10 inch INDUCTION COILS. 


SPECIALLY RECOMMENDED FOR X-RAY WORK. 


These Coils are of the highest efficiency and 

are not liable to get out of order. They can be 

supplied with or without vibrating break, and with 

discharge rods fitted with horizontal adjustment, 

or with ball socket adjustment, at the option 
of the purchaser. 


LLL LL LL LILI LI 


FOR PRICES AND PARTICULARS APPLY TO 
18 FINCH LANE, LONDON,E.C. 


BAILLIERE’S SCIENCE BOOKS. 


The Commonwealth of Cells. By H. G. SpurreELt, 
B.A. Oxon. Price 2s. 6d. net. 
“In this charming little book the reader is unconsciously introduced to 
roblems which have previously defied solution." —Zhe Lancet. 
he Microscopy of the Starches. By Hucu Ga 
M.B., C.M. (Honours), D.P.H., Brunton Memorial Prizeman. Illus- 
trated with 22 original Photo-Micrographs. Price 3s. 6d. net. 
Peddie’s Manual of Physics. Second Edition, for Ele- 
mentary and Advanced University Classes. With 189 Illustrations. 
Price 7s. 6d. 
The Stars and the Earth: Thoughts upon Space, Time, 
and Eternity. Edited by R. A. PROCTOR, B.A., Hon.Secy. of the 
Royal Astronomical Society, London. 14th Thousand. Price Is. 
The Cure of the Morphia Habit without Suffering, 
with Chapter on the Physiological Method of Relieving the Craving 
for Drink. By OSCAR JENNINGS, M.D., M.R.C.S. (of Paris). 
Second Edition. Price 3s. 6d. net. : 
Treatment by Hypnotism and Suggestion. ByC. LLoyp 
TUCKEY, M.D. Fourth Edition, Revised. Price 7s. 6d. net. 
‘It will be found to have the highest possible interest and even fascina- 
tion for the eneral reader.”—Sfectator, 
Sohn’s Dictionary of Active Principles of Plants. 
Alkaloids, Bitter Principles, their Sources, Characteristics, Reactions, 
Price ros. 6d. 


&e. 
Gould’s Dictionary of Medicine, Biology, Chemistry, 


MICROSCOPY, AND ALLIED SCIENCES. Fifth Edition, with 
1000 original Engravings, 1600 pages double columns, with thumb-cut 
Index, bound half-morocco. Price £2 net. (A magnificent Gift-Book.) 


Lonpon: BAILLIERE, TINDALL & COX, 
8, Henrietta Street, Covent GARDEN. 


For Photography, Unsurpassed for fine definition. 


Gone JENses 
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THE MOST NUTRITIOUS, 


EPPS’S 


| 
| 
| GRATEFUL—COMFORTING. | 
| 


COCOA 


BREAKFAST—SUPPER. 


PILLS | 


Are invaluable for Indigestion, Biliousness, 
Headache, Heartburn & Fluctuating Appetite 


THE ENTOMOLOGISTS’ MONTHLY 
MAGAZINE. 


Price Sixpence, Monthly. 

Edited C. G. Barrett, G. C. Cuampion, F.Z.S., J. W. Dovctas, 
W. W. M.A., F.R.S., E. SaunDers, 
-L.S., an 
Lorp Wa sincuaM, M.A., LL.D., F.R.S. 


This Magazine, commenced in 1864, contains standard articles and notes 
on all subjects connected with Entomology, and especially on the Insects of 
the British Isles. ‘ 

Subscription—Six Shillings per Annum, post free. 


London: GURNEY & JACKSON (Mr. Van Voorst’s Successors), 


1 Paternoster Row. 


NOTICE. 


NATURE 


| Or THuRSDAY NEXT, DECEMBER 12, WILL CONTAIN THE 


INDEX 


To Vo_uME LXIV. 


ITS PRICE WILL BE ONE SHILLING. 


Advertisements intended for appearance in it should be in 


| the hands of the Publishers by the Morning of Tuespay, 


DECEMBER IO. 
OFFICE OF “NATURE,” 


ST. MARTIN’S STREET, LONDON, W.C. 


ELECTROLYTIC INTERRUPTER. 


For use on 100 Volts and upwards. 
Current easily controlled, therefore can 
be used with any Tube. Secures a 
brilliant and steady Screen. 


COSSOR, 


4 
54 FARRINGDON ROAD,E.C. “ 


LAN 


az CO..”’S LIsT. 


MACMILLAN’S GUIDES. 


With numerous Maps and Plans based upon the latest information and prepared expressly for these Guides. Globe 8vo, 


GUIDE TO EASTERN MEDITERRANEAN. >-. net. 
GUIDE TO WESTERN MEDITERRANEAN. >-. net. 


GUIDE TO PALESTINE AND EGYPT. 


GUIDE TO ITALY. 


10s. net. 


IOs. net. 


THE LABORATORY COMPANION TO FATS AND OILS 


INDUSTRIES. By DR. J. LEWKOWITSCH, M.A., F.LC., F.C.S. 8vo. 6s. net. 
SECOND THOROUGHLY REVISED AND ENLARGED EDITION. 


CHEMICAL ANALYSIS OF OILS, FATS, WAXES, AND OF 


THE COMMERCIAL PRODUCTS DERIVED THEREFROM. By DR. J. LEWKOWITSCH, F.I.C., F.C.S. 


255. net. 


AN ELEMENTARY TREATISE ON THE CALCULUS. 


With Illustrations from Geometry, Mechanics and Physics. By PROFESSOR GEORGE A. GIBSON, M.A. 


F.R.S.E. Crown 8vo. 75. 67. 


INTRODUCTORY PHYSICS FOR IRISH INTERMEDIATE 


SCHOOLS. Being a First Year’s Course of Exercises in Practical Physics. 


By R. A. GREGORY, Professor of 


Astronomy, Queen’s College, London, and A. T. SIMMONS, B.Sc.(Lond.), Associate of the Royal College of 


Science, London. Globe 8vo. 2s. 


ALGEBRAICAL EXAMPLES SUPPLEMENTARY TO HALL 


AND KNIGHT’S ALGEBRA FOR BEGINNERS and ELEMENTARY ALGEBRA (Chaps. L-XXVII.). By 


H. S. HALL, M.A. 


With, or without Answers. Globe 8vo. 
MACMILLAN AND CO., 


2s. 
LIMITEP, !.-ONDON. 
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JAMES SWIFT & SON, gp LIQUID AIR IN LESS THAN 10 MINUTES. 


OPTICIANS. 


Seven Gold Medals Awarded for r, Dr. HAMPSON'S AIR-LIQUEFIER is now made to a standard ~~ 
Optical Excellence. Y tern, and numbers are in use in University Lab ies and re 


we MODEL _ JPY various countries. The whole apparatus is neat and compact and its outs 


nak easily moved ; the Liquefier, without stand, being a cylinder 17 inches 
RESEARCH MICROSCOPE 


and 8 inches in diameter. 

: It begins to liquefy air in from 6 to 10 minutes after the admission of air 
After Pest. SS — at from 150 to 200 atmospheres pressure, making over a litre of liquid per 
ing © 


our. 

N It requires no ice and salt, carbonic acid, or other auxiliary refrigerant. 

meter Screw, Extra Large Stage, NG 5 It produces a perfectly clear liquid, which requires no filtering. 

Triple Dustproof N a 27. ‘ " | It works all day long day after day without plugging of pipes or valves. 

ot ee tee en . ,, The operator has only one gauge to watch, and one valve to control. 

Adjustment to same, in Mahogany 
Cabinet, 


ustrated List on Application For Price and Particulars apply to the Sole Makers :— 


81 Tottenham Court Road, W. Ss WESTMINSTER, LONDON. 


F.DARTON &CO., TO SCIENCE LECTURERS. 


(Estep. 1834.) 


142 ST. Jouw’s ‘steer, HUGHES’ PHOTO-ROTOSCOPE CINEMATOGRAPHS. 
vounser’ COMBINATION SET, THE MOST PERFECT. 


consisting of best flat Watch Aneroid, re- No Flickering. Superb Mechanism. Price £7 7 0. 

volving or fixed altitude scale, com nsated 

for temperature, Singer’s patent oe and The Mote-Phote Camera for taking the Pictures. 

night or bar needle Compass, with agate Illustrated Lists, 2d. 

centre and ~— ae on ivory | See Mr. Hucues’ PATENT COMBINATION OPTICAL LANTERN, 
scale, in velvet-lined case, £3 10s. | &c, Miniature Triple Lantern constructed for B. J. MALDEN, Esq.; great 
ge Lists of Barometers, &c., Free. | success. New Oxyhydrogen Microscope. Science Lanterns for Class De- 
monstration. Magnificent Results. Docwra Triple, Prize Medals, Highest 


THE IRISH NATURALIST. | Award. Supplied to the Royal Polytechnic Institution, Dr. H. Grattan 
A Monthly Magarine of Irish Zoology, Botany, and» GuINNEss, Be. Patent Pamphengo Science Lanterns. The Universal 


| Lantern 4-inch Condensers, 4-wick Lamp, Portrait Combination front 

eology. rice | Lenses, 18s. 6d., Marvellous value. Science Lecture Sets. Novelties. 

Edited by GEO. H CARPENTER, B.Sc., and R. LLOYD The Lantern Kaleidoscope. Cheapest Lantern Outfits in the World. 
PRAEGER, B.A. Grandly Illustrated Catalogue, over 180 choice Engravings, 6d. ; 

Annual Subscription, 5s. Post Free to any Address. Postage, 4@. Small Illustrated Catalogue, roo pages, free, sd. List of 

Dublin: EASON & SON, Lrp., 40 Lower Sackville Street 60,000 Slides and 300 Lecture Sets, Science Subjects, Views, &c., 6d. ; 

(to which Address Subscriptions should be sent) Postage, 2¢. Pamphlets Free. W. C. HUGHES, Spectauist, 

London: SIMPKIN, MARSHALL, HAMILTON, KENT. & CO., Ltd. Brewster House, 82 Mortimer Road, Kingsland, N. 


W. G. PYE & CO,, 


SCIENTIFIC INSTRUMENT MAKERS. 
GRANTA WORKS, MILL LANE, CAMBRIDGE. 


SPECIAL ATTENTION GIVEN TO APPAR- 
ATUS FOR TEACHING PHYSIOLOGY, 
PHYSICS & BIOLOGY. 
As used in the University Laboratories 
or. of Cambridge and elsewhere. 
Drum. Works in GOOD WORKMANSHIP. MODERATE 
PRICES. PROMPT DELIVERY. 
RECORDING APPARATUS and 
MICROTOMES A SPECIALITY. P.O. BOX, os Pro-ratio 


Coils, £ 
InsPEcTION INVITED FROM INTENDING PUR- Series Boxes, ohms, 8 Coils, £3. 
CHASERS. 


— Do , do., 12 Coils, 1-500 ohms, £5. 
PRICE £5 5 0 PRICE LISTS ON APPLI€CATION. 


“OPTIMUS.” 


OPTIMUS CANTILEVER ENLARGERS, TIRGANDESCENT Gas. 


PRICE with 5-inch Condenser as EXTRA FOR FRONT LENS 
8-inch ove 
to-inch 


te @ROSSAR 1s THe LENS For 
SHARP and BRILLIANT ENLARGEMENTS. 


Equivalent Focus 7in. ropin. 12in. 
Suitable for Condensers 5 and &. diam. 7 and 8in. diam, g and roin. diam. 
Price £450 265 0 27.15 0 


NEW LIST of PHOTOGRAPHIC and PROJECTION INSTRUMENTS, POST FREE. 


PERKEN, SON & CO. LT0. LONDON. 
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THE EVERSLEY SERIES. 


Globe 8vo, 5s. per volume. 


A SELECTION OF 


STANDARD WORKS IN PROSE AND POETRY, 


FROM ALL 


PERIODS OF ENGLISH LITERATURE. 


The ACADEMY writes :—“ In truth, we can hardly imagine a pleasanter fate 
than to be locked for a year on some sunny island, with trees, a few friends, 
some food, and a stout wooden case containing the entire ‘Eversley Series.’” 


THE EVERSLEY SERIES 


CONTAINS 156 YOLUMES, 
AND PRACTICALLY FALLS INTO TWO MAIN DIVISIONS: 
(1) 


STANDARD ENGLISH CLASSICS, 


SUCH AS 


CHAUCER, 2 Vols. MILTON, 3 Vols. | LAMB, 7 Vols. 
GRAY, 4 Vols. SHAKESPEARE, 10 Vois. | WORDSWORTH, 12 Vols. 
(2) 


MODERN WRITERS, 


Such works as seem likely by virtue of their style to attain classic rank, and 
to be regarded as of permanent value. Under this category it is sufficient to 
mention the names of 


CHARLES KINGSLEY, 13 Vols. J. R. GREEN, 14 Vols. 
MATTHEW ARNOLD, s Vols. DEAN CHURCH, 10 Vols. 
EMERSON, 6 Vols. JOHN MORLEY, 1: Vols. 
HUXLEY, 9 Vols. SIR R. JEBB, 1 Vol. 
R. H. HUTTON, 6 Vols. SIR JOHN SEELEY, 5 Vols. 
This modern department includes various classes of literature, e.g. poetry, 


history, essays,—literary, historical, scientific, and theological,—biography, 
letters (as e.g. those of Edward FitzGerald and Charles Lamb). 


*,* NEW COMPLETE LIST POST FREE ON APPLICATION. 


MACMILLAN AND CO., LIMITED, LONDON. 
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£28 7s. CRUISE WATKINS & DONCASTER, 


on the Magnificent OceanYacht ‘“‘ARGONAUT.” 


lonnage 3254, H.P. 4000. Electric Light. First-class Cuisine. 
Sailing as follows to THE MEDITERRANEAN :— CABINETS AND APPARATUS 
December 24th—From Marseilles to Palermo, Jaffa (for FOR ENTOMOLOGY, BIRDS’ EGGS AND SKINS, AND ALL 
Jerusalem), Alexandria (for Cairo), Malta | : BRANCHES OF NATURAL HISTORY. 


returning to Marseilles January 17th, 1902, | SPECIAL SHOW-ROOM FOR CABINETS 


Return Ticket London—Marseilles included. 

This Cruise is under the auspices of the Co-operative Cruising Co., Ltd. De Our Catalogue (96 pp.) Post free on application. 
10 10s. and £13 18s. TOURS to ROME. With . N.B.—For Excellence and Superiority of -Cabinets and 
to distinguished 


Optional extensions to Naples, Assisi, Perugia, Fiorence, patrons, Musouma Colleges &e. 7 


A LARGE STOCK OF INSECTS, BIRDS’ EGGS 
£12 12s. 6d. TOURS to FLORENCE and VENICE. | AND SKINS. 
Full Particulars from the Secretary— | Birds, Mammals, &c., Preserved + Mounted by First-class Workmen 
. PYNc | true to Nature. 
5, ENDSLEIGH GARDENS, EUSTON, LONDON, N.W. | All Books and Publications on Natural History supplied. 
Phoenix Assurance Co., Ltd. 36 STRAND, LONDON, W.C. 


PHCENIX FIRE OFFICE. (Five Doors from Charing Cross.) 


19 LOMBARD ST., E.C., and 57 CHARING CROSS, S. W. COLLECTIONS OF 


ESTABLISHED 1782. ‘MINERALS, ROCKS OR FOSSILS 


MODERATE RATES. ABSOLUTE. SECU to illustrate the leading Tex:t-books on 


q RITY. 
ELECTRIC LIGHTING RULES SUPPLIED. 
LIBERAL Loss GEOLOGY, PHYSIOGRAPHY and MINERALOGY. 
50 Specimens in Box, 12/6; 100 do., 21/-; 200 do., 42/- 


AYMENT OF CLAIMS. 
LOSSES PAID OVE q 
~ SB _288, 200,600 A large Stock of Minerals, Rocks, Fossils and Microscopic Objects 


ESTABLISHED 1851. Sor selection. 
CATALOGUES GRATIS. 


B I R K B E C K B A N K ' Geologists’ Hammers, Cabinets, Card Trays, Glass-capped Boxes, &c., 
. &c., always in stock. 


Southampton Buildings, Chancery Lane, London. 
THOMAS D. RUSSELL, 
(78 NEWGATE STREET, LONDON, E.C 


on 


rey 


post Minerals, Rocks, Fossils, Metallic Ores, Rough Precious Stones, &c. 
- - Collections of above for Prospectors, Mining Engineers, 


LIVING SPECIMENS FOR | Technical Schools, and for Private Study. 


| MINERALS FOR ALL PURPOSES. ROCKS FROM NUMEROUS LOCALITIES. FOSSILS 


THE MICROSCOPE. . FROM ALL BRITISH FORMATIONS, 


vox, Spi ids, Di . . , Acti i ROCK SECTIONS :— 
other Specimens of Pond Life. Price xs. per Tube, Post Free. Helix Top Boxes, Geological Sepsceee. Cabinets, ©: ys, Lantern 
pomatia, Astaeus, Amphioxus, Rana, Anodon, &c., for Dissection purposes. , Slides of Rock Sections. 
THOMAS BOLTON, | . ALL LISTS FREE OF 
25 BALSALL HEATH ROAD, BIRMINGHAM. JAMES R. GREGORY & CO., 
MINERALOGISTS, &c., 
MARINE BIOLOGICAL ASSOCIATION- To Science & Art Department, British, Indian, & Colonial Museums, &c. 
OF THE UNITED KINGDOM. | Office and Stores ;— 
THE LABORATORY, PLYMOUTH. 1, KELSO PLACE, STANFORD RD., KENSINGTON, W. 


The following animals can always be supplied, either living _ 
or preserved by the best methods: AL BERT EEDWARD JAMRACH 


Sycon ; Clava, Obelia, Sertularia; Actinia Tealia, Caryoph 
conan: Amp! 4 (Late CHARLES JAMRACH), 


igia Mysis, Nebalia, Carcinus; Patella, Buccinum, Eledone, Pect | ‘ 
Bugula, Crista, Pediceltina, Holothuria, Asterias, Echinus ; Ascidia, Salpa 180 ST. GEORGE STREET EAST. 


d), Scyllium, Raia, &c., &c. 
detailed to Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 


Biological Laboratory, Plymouth. THE DIRECTOR. Netsukis China, Lacquers, Gongs, Shells, and other Curios. 


NOTICE.—Advertisements and business letters for NATURE should be addressed to the Publishers; Editorial 
communications to the Editor. The telegraphic address of NATURE is “ PuHusIS,” LONDON. 


SUBSCRIPTIONS TO “NATURE.” | CHARGES FOR ADVERTISEMENTS. 


as & 
180 *Three Lines in Column .. o 2 6 
o 7 6 One Sixteenth Page ...... 
To ALL PLAcEs ABROAD :— One Eighth Page, or Quarter Column . .0 18 6 
110 6 Quarter Page, or Halfa Column... ..115 0 
ee: ‘> * The eyo being in heavy type is charged for as Two Lines. 


Cheques and Money Orders payable to MACMILLAN &*2CO., Limited. 
OFFICE: ST. MARTIN’S STREET, LONDON, W.C. 
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MULLER, ORME& CO., 


SCIENTIFIC GLASS BLOWERS, 


AND MANUFACTURERS OF . 
CHEMICAL & PHYSICAL APPARATUS, 
X-Ray Tubes, Argon and Helium Spectrum Tubes, 
Special Apparatus for Research, Chemical 

Thermometers, &c., & 


| NEW 
GEISSLER 
TUBES. 


The 
pearing their 
Natural Colours 
under the 
Kathode Rays. 
PRICE £1:1:0 
AN ASSORTMENT KEPT IN STOCK. 


PRICE LISTS OF CHEMICAL 
APPARATUS ON APPLICATION. 
List of BALANCES also Post Free. 
148 HIGH HOLBORN, 

LONDON, W.C. 


TOWNSON _MERCER, 


(ESTABLISHED 1798) 1 
BishopscaTe Street WiTHiN, E.C. WHOLESALE—34 Starter, 


Scientific Apparatus ‘Manufacturers and tory 
Outfitters to the Home.and Colonial Departments 
Scientific Institutions, Coll 


H.M. Government 
and ‘the various Industries throughout the Wor ¥ 
Mlus- 
-) 


Complete Illustrated Catalogue of over 650 pages, with about 
trations, 2s. 6d., or by Post 3s. (Free to a and Sei 


DIFFRACTION SLIDE. x: Slide, ruled with 


yy lines to the inch, for direct projection of the Spectrum colours, 
for lantern —— in interference, illustration of Newton's 


rings, &c. 

MAGNESIA LIME” CYLINDERS 
the Lantern. Will not slake, therefore require 
no sealing up. — excellent results—do not 
crack. 2/6 per doz. 

“BE “CARRODUS” DEFLAGRATING 
SPOON. A new form for lecturers and experi- 
‘mantalicts, with interchangeable spoon; always 


ready, alwa’ ys clean ; once used, always used. 
1/6 each. Extra Spoons, 1/- per doz. 


NEW BLAST BUNSEN BURNER 
for producing a very high temperature without 
the aid of a Foot Bellows. Will burn stout Copper 
wire, and decompose anarble. Unique for the 
a a Table and Laboratory ignitions. 4/6 

_ADETACHABLE each 
FORMALDEHYDE LAMPS for disin- 
fecting Sick Rooms. 12/6 each. 
METEOROLOGICAL CHARTS.: Rultd for 
of Rain, Wind, ‘Max. and’ Min. ‘Temperature, H 
Readings in millimetres and inches. Set of ;I'welve for 1902, 138, 
post free. 
NEW REFRACTOMETER for ithe Optical Determination of 
Alcohol and-Extract in Wines and Beets.’ ‘With’ Tables; £16; 10s. 
complete. 


ISENTHAL & CO., 


Contractors to H.M. War Office, Admiralty, dais Office, Colonial Office, &c. 


COMPLETE OUTFITS AND SEPARATE PARTS — 


FOR 


RADIOGRAPHY 


AND 


WIRELESS TELEGRAPHY. 


EVERYTHING NOVEL AND ORIGINAL. 
HIGHEST REFERENCES. 


- Radiographic List Free, or call and inspect our 
Installations. 
RADIOGRAPHS TAKEN FOR DOCTORS OR PATIENTS. 


85 MORTIMER STREET, 
LONDON, w. 


NEW 
(INCLUDING MANY NEW FORMS) OF 


ELECTRICAL MEASURING 


INSTRU MENTS 
PROTECTED RHEOSTATS 


POST FREE ON APPLICATION. 
NEW CATALOGUE 


(Consisting of 100 Pages and about 150 Illustrations) of 


ELECTRIC HEATING APPARATUS 


In Various Applications. 
is. 6d. Post Free. (Refunded on First Order.) 


FREE 
LESSONS. 


AMERAS 


TRIPOD CAMERAS 

HAND CAMERAS 
KODAKS (with Goerz Lenses) 
PHOTOGRAPHIC OUTFITS 


AND 


TEREOSCOPIC 
COMPANY'S 


#- 106 & 108 REGENT STREET, 


DEVELOPING,. 
PRINTING, 
ENLARGING. 


GLASSES 


Ditto 
Ross 
High Power, 
Big Field, 
Portability. 


W., and 54 CHEAPSIDE. 


(Zeiss) 11.'00° 
(Zeiss) 11 00 
(Goerz) 10 0° 


Ditto 
Ditto 
Ditto 
Ditto 


PRICES 


Printed by RicHarp CLay anv Sons, Limitep, at 7 & 8 Breaa Sueet Hill, Queen Victoria Street, in the City of London, and published by Macmiti A 
anv Co. Limitep, ai St. Martin’s Sueet, London, W.C., and MaciLtan Company, 66 Avenue, New Dec 5, 29°!- 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


“To the solid ground 
Of Nature trusts the mind which builds for aye.”—WoRDSWORTH. 


No. 1676, VOL. 65] 


THURSDAY, DECEMBER 12, 


PRICE ONE SHILLING. 


Registered as a Newspaper at the General Post Office.) 


[All Rights are Reserved. 


STEREOSCOPIC ILLUSTRATIONS 


OF THE THEORY OF 


THE POLARISATION OF LIGHT. 


Set of Paper Stereo Diagrams with description, ‘‘ The Plane 
Polarisation of Light,” by CHARLES E. BENHAM. 658. 


SOLE AGENTS : 
NEWTON & CO., 


OPTICIANS &ec., TO- THE KING, 
38 FLEET STREET, LONDON. 


VERLAG VON GUSTAV FISCHER IN JENA. 


Soeben erschienen : 


GIESENHAGEN, K., Dr., Professor der Botanik in 
Miinchen. Die Farngattung Niphobolus. Eine Mono- 
graphie. Mit 20 Abbildungen. Preis: 5 Mk. 50 Pfg. 


GOEBEL, K., Dr., Professor a.d. Universitat Miinchen. 
Organographie der Pflanzen insbesondere der Arche- 
goniaten und Samenpflanzen. Zweiter Teil. 2 Heft : 
Pteridophyten und Samenpflanzen. Zweiter Teil (Schluss 
des Ganzen). Mit 107 Abbildunger im Text. Preis: 
etwa 4 Mk. 


Demnachst erscheinen : 

BOVERI, Theodor Dr., Prof. ad. Univ. Wiirzburg. 
Das Problem der Befruchtung. Preis: etwa 1 Mk. 
50 Pfg. 

ZIEGLER, Heinr., E., Dr., Professor an der Universitit 
{one Ueber den derzeitigen Stand der Descendenz- 
ehre in der Zoologie, Preis: etwa 1 Mk. 50 Pfg. 


“LONDON” 
‘MICROSCOPE. 


With Eye-piece § inch, 4 inch 
Object - glasses, in Mahogany 
Case 


£5 12s. 6d. 


Double Nose-piece, 9/- extra. 
) Focussing Substage, 14/6 extra. 


68 CORNHILL, 
LONDON. | 


NEGRETTI & ZAMBRA'S 


IMPROVED 
SELF-RECORDING RAIN- 
GAUGES, BAROMETERS & 


THERMOMETERS, 


] Giving continuous Records 
on Charts which only require 
changing weekly. 
Invaluable to Invalids and 


ma. others unable to take daily 
readings. 


**Special”’ Illustrated Price List: of Instruments, suitable for 
Presents, free by Post. 


NEGRETTI & ZAMBRA, 


38 HOLBORN VIADUCT, E.C. 
Brancnes : 45 CORNHILL, and 122 REGENT STREET. 
AWARDED TWO GOLD MEDALS PARIS EXHIBITION 1900. 
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ROYAL INSTITUTION OF 
GREAT BRITAIN. 


ALBEMARLE STREET, PICCADILLY, W. 
LECTURE ARRANGEMENTS BEFORE EASTER, 190: 
Lecture Hour 3 O'CLOCK P.M. 


CHRISTMAS LECTURES. 


Professor J. A. Freminc, M.A., D.Sc., F.R.S., 4.2./., Professor of 
Electrical Engineering in University College, London. Six Lectures 
(adapted to a Juvenile Auditory) on ‘‘ Waves and Ripples in Water, Air 
and Ether.” On December 28 (Saturday), December 31, 1901, January 2, 
4, 7) 9 1902. One Guinea the Course; Children under sixteen, Half-a- 
Guinea. 

ALLAN Macrapven, M.D., B.Sc., Jenner Institute of Preventive 
Medicine; Fullerian Professor of Physiology, R.I. Six Lectures on 
‘The Cell: its Means of Offence and Defence. Fmmunity.” On 
Tuesdays, January 14, 21, 28, February 4, 11, 18. 

Napier Suaw, Esq., M.A., F.R.S., ofthe Meteoro- 

A h : 


BIRKBECK INSTITUTION, 


Breams Buildings, Chancery Lane, E.C. 


Principat: G. ARMITAGE-SMITH, M.A. 


Science Classes with Practical Work. 


DAY AND EVENING COURSES for— 
UNIVERSITY of LONDON.—B.Sc. Pass and Honours, 
Inter. Sci., Prelim. Sci., and Inter. M.B. (Chemistry) Examinations. 
CONJOINT BOARD, DENTAL and PHARMACEUTICAL 
EXAMINATIONS. 

COMPLETE DAY COURSE IN METALLURGY AND MINING. 

HIGHLY EQUIPPED LABORATORIES, for— 
CHEMISTRY, PHYSICS, BIOLOGY (ZOOLOGY and BOTANY), 
METALLURGY, GEOLOGY and MINERALOGY. 

EVENING CLASSES in all BRANCHES of SCIENCE. 
Prospectus free. Calendar (Session 1901-2) 6d. By post 8d. 


logical Council. Two Lectures on ‘‘ The Temperature of the Atmosp 
its Changes and their Causes.” On Tuesdays, February 25, March 4. 

Professor E. B. Poutton, M.A., Hon.LL.D., D.Sc., F.R.S., 4.2.2., 
Hope Professor of Zoology in the University of Oxford. Two Lectures on 
**Recent Researches on Protective Resemblance, Warning Colours, and 
Mimicry in Insects.” On Tuesdays, March 11, 18. 

A. S. Murray, Esq., LL.D., F.S.A., Keeper of Greek and Roman 
Antiquities at the British Museum. Three Lectures on “‘ Recent Excava- 
tions at Delphi and in the Greek Islands.” On Thursdays, January 16, 
23, 30. 

The Rev. Joun Watson, D.D. (Ian Maclaren). Three Lectures on 
‘The Scot of the 18th Century.” I. At Home. II. In Kirk. III. With 
his Books. On Thursdays, February 6, 13, 20. 

Sir Henry Craik, K.C.B., M.A., LL.D., Secretary, Scotch Education 
Department. Two Lectures on ‘“ Scotland’s Contribution to the Empire.” 
On Thursdays, February 27, March 6. 

E. T. Reep, Esq., Member of the Staff of Punch. Two Lectures on 
**Caricature In and Uut of Parliament.” On Thursdays, March 13, 20. 

WitiiamM Henry Hapow, Esq., M.A., B.Mus., Fellow of Worcester 
College, Oxford. Four Lectures on ‘‘ Landmarks in the History of Opera: 
Gluck, Mozart, Weber, Wagner” (with Musical Illustrations). On Satur- 
days, January 18, 25, February 1, 8. 

The Ricut Hon. Lorp Rayreicu, M.A., D.C.L., LL.D., ScD., 
F.R.S., 4.2./., Professor of Natural Philosophy, R.I. Six Lectures on 
- —— Electrical Developments.” On Saturdays, February 15, 22, March 
1, 8, 15, 22. 

Subscription (to Non-Members) to all Courses of Lectures (extending 
from Christmas to Midsummer), Two Guineas. Subscription to a single 
Course of Lectures, One Guinea, or Half-a-Guinea, according to the length 
of the Course. Tickets issued daily at the Institution, or sent by post on 
receipt of Cheque or Post-Office Order. 

Members may purchase not less than Three Single Lecture Ticket 
available for any Afternoon Lecture, for Half-a-Guinea. pigs, 


The Fripay Eveninc MeetinGs will begin on January 17, at 9 p.m. 
when the Ricut Hon. Lorp RAYLEIGH will give a Discourse on “ Inter. 
ference of Sound.” Succeeding discourses will probably be given by Mr. 
H. G. WEtts, Professor A. Crum Brown, Professor A. GAMGEE, Major 
P. A.MacMauon, Mr. W. DupbELt, Professor H. A. Miers, Professor H. 
BEcQuEREL, Professor E. Ray LanKester, Geheimrath Professor Orro 
Wirt, and other gentlemen. To these Meetings Members and their 
Friends only are admitted. 

Persons desirous of becoming Members are requested to apply to the 
SecreTary. When proposed they are immediately admitted to all the 
Lectures, tothe Friday Evening Meetings, and to the Library and Reading- 
Rooms; and their Families are admitted to the Lectures at a reduced 
charge. Payment: First Year, Ten Guineas ; afterwards, Five Guineas a 
Year ; or a composition of Sixty Guineas. 


KINGS COUNTY TECHNICAL 
INSTRUCTION SCHEME. 
HEADMASTER WANTED. 


Technical Instruction are open to con- 

sider applications from competent persons for the ition of HEAD- 

MASTER for the Technical Schools which they eahens to part 

in the County. The person appointed will be required to teach Evening 

Classes in Birr and Tullamore during the week, and his services to be 

otherwise available for such districts of the County as the Committee may 

appoint. Salary, £200 and expenses of locomotion. Furtber information 

pplications, with copies of testimonials, &c., will be recei 
to December 16. (Signed) 
CHARLES P. KINGSTON, 

etary to the Committee, 


CLACTON COLLEGE, 


A SCHOOL FOR BOYS ON RATIONAL 
EDUCATIONAL METHODS, AT CLACTON-ON-SEA. 


Head Master: HAROLD PICTON, B.Sc.(Lond.). 
(Gold, Silver and Research Medallist of University College.) 


FOR AIMS AND METHODS SEE ILLUSTRATED 
PROSPECTUS. 


References: Prof. W. Ramsay, F.R.S., University College. 
R. H. Apig, M.A., B.Sc., St. John’s College, 
Cambridge. 
C. Lioyp Tuckey, M.D., 88 Park Street, 
Grosvenor Square, W., &c., &c. 


UNIVERSITY OF BIRMINGHAM. 


FACULTY OF SCIENCE. 
PROFESSORSHIP OF METALLURGY. 

The Council invite applications for a Chair of Metallurgy at an inclusive 
stipend of £700 per annum. The Professor will be required to enter on his 
duties in April, 1902. 

Higher Consultative work, to keep in touch with Metallurgical Practice, 
will be permitted to the Professor, provided that this work does not inter- 
fere with the proper discharge of University duties. 

Applications, accompanied by sixty copies of «testimonials, should be sent 
to the undersigned on or before January 31, 1902. 

Further particulars may be obtained from 

GEO. H. MORLEY, 
Secretary. 


UNIVERSITY OF BIRMINGHAM. 


FACULTY OF SCIENCE. 
PROFESSORSHIP OF MINING. 

The Council invite applications for a Chair of Mining at an inclusive 
stipend of £600 per annum. The Professor will be required to enter on his 
duties in April 1902. 

Higher Consultative work, to keep in touch with Mining practice, will be 
permitted to the Professor, provided that this work does not interfere with 
the proper discharge of University duties, 

Applications, accompanied by sixty copies of testimonials, should be sent 
to the undersigned on or before January 31, 1902. 

Further particulars may be obtained from 

GEO. H. 
cre! 


CIVIL SERVICE COMMISSION. 
FORTHCOMING EXAMINATION. 
DRAUGHTSMAN in the Hydrographicat Department of the Ad- 
miralty (17-25). Janu: I, 1902. 

The date specified is the latest at which applications can be received. 
They must be made on forms to be cbtaineds with particulars, from the 
Secretary, Civil Service Commission, London, S.W. 


Courthouse, Tull 


TECHNICAL COLLEGE, 


HUDDERSFIELD. 
PRINCIPAL ° + S. G. RAWSON, D.Sc. 
The LECTURESHIP in ENGINEERING is Vacant. Salary, £250 
annum. to be sent in to the Principat not later than 
ecember 16. Further particulars upon application to 
THOS. THORP, Secretary. 


BIRKENHEAD INSTITUTE, 


BIRKENHEAD. 

MASTER Wanted for Physics, Theoretical and Practical, Practical 
Geometry and Drawing in School of Science under the Board of Educa- 
tion. Commencing salary £130 per annum. 

Apply to the HEADMASTER on or before December 21. 


For other Advertisements similar to above, see page \xiii. 
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ASSISTANT SCIENCE MASTER 


Wanted in January next. Salary, £150 per annum. Must be ex- 
perienced and good disciplinarian, able to teach some Chemistry, but 
strong in Mathematics, Physics and Mechanical Engineerin, .-—Apply 


not later than the 16th inst. to Witt1aM Fry, Technical Schools, 
Shipley, Yorkshire. 


SCHOLASTIC. -—-Second Master required 
for Endowed School, qualified to take Science under Board of Educa- 
tion and General Subjects. Salary £140, non-res. Also Science Master 
to teach Physics, Pra:tical Geometry, and Drawing. Salary £130, 
non.-res.—Apply, giving full details, to GrirritHs, SmirH, Powe ct. 
AND SMITH, Tutorial Agents (Estd. 1833), 34 Bedford Street, Strand, 
London. 


CHEMICAL AND PHYSICAL APPA- 
RATUS TRADE —SENIOR ASSISTANT Wanted, also JUNIOR, 
used to the despatch of orders. State age, experience and salary 
required.—Puitip Harris & Co., Ltd , Birmingham. 


WANTED IN JANUARY NEXT, A 
SCIENCE MASTER, qualified to take Chemistry, Physics, and 
Mathematics. Salary, £1co per annum. Apply before the 17th inst., 
to the Heapmaster, Addey and Stanhope School, New Cross 
Road, 


HEATHCOTE SCIENCE 
LABORATORIES. 

COMMERCIAL and SCIENTIFIC RESEARCH work can be carried out 
in these Laboratories in CHEMISTRY, ELECTRICITY, General 
PHYSICS and BACTERIOLOGY, Réntgen Ray Work and Photography 
at any times suitable to workers. Private Laboratory if desired. Powerful 
ELECTRIC Currents. Private and Class Tuition in the above Subjects. 

THE DIRECTOR 


Heathcote Street, Gray's Inn Road. 


For other Advertisements similar to above see page \xii. 


J. BACKHOUSE & SON, 


LIMITED, 
(SCIENTIFIC DEPARTMENT) 


Supply all Botanical Material required for Lecture and Demon- 

stration purposes and for Class-work. Fresh, or preserved in 

Alcohol. Insectivorous Plants. Plants for Physiological Experi- 
ments. Museum Specimens. Microscopical Preparations. 


Prices strictly moderate, 


TO COLLEGE AND SCHOOL PRINCIPALS. 


HARROW MARK REDUCER 


Will be found a great labour saver for Reducing Marks. 
Price 12s. 6d. each. ‘ 
Of the Sole Makers: ASTON & MANDER, 
Drawing and Mathematical Instrument Makers, 
61 OLD COMPTON STREET, SOHO, LONDON, W. 


CHANGE OF ADDRESS. 
ADAM HILGER, 


Scientific and Optical Fnstrument Maker, 
has now removed from his well-known workshop at 
204 STANHOPE STREET, HAMPSTEAD ROAD, 
to larger and more commodious premises at 


15a CAMDEN ROAD, LONDON, N.W. 


Within one minute’s walk from Camden Town Station, North 

London Railway ; three miautes from Camden Road Station, 

Midland Railway; and ten minutes from the termini King’s 
Cross, Euston, and St. Pancras. 


The 1902 edition is not only 
revised and brought thoroughly 
up to date, tut contains several 
important new features. All 
plates and films have been 
re-tested. 


Full prospectus on request. 


Sold by all chemists and dealers. 


Price 1/- COMPLETE WITH 
PENCIL, BAND, and EXPOSURE TABLET. 


Burroughs Wellcome & Co., 
Snow Hill Buildings, LONDON, E.C. 


[copyriGHT] PHO. 23 


(SANGER SHEPHERD PROCESS.) 
A simple, inexpensive, and reliable process, BASED UPON SOUND SCIENTIFIC 
PRINCIPLES, for obtaining photographs of any object in its natural colours, 
faithfully . every shade and tint, in a manner absolutely satis- 
fying to the eyee NATURAL COLOUR LANTERN SLID 
STEREOSCOPIC VIEWS, and all APPARATUS and MATERIAL for 
working the process NOW READY. The Lantern Stipzs are of the 
STANDARD SIZE, 3} inches square, are PERFECTLY TRANSPARENT, AND 
CAN BE SHOWN IN ANY ORDINARY LANTERN. A number of examples are 
always on view at our premises. 

EXPERIMENTAL OUTFITS from £2 10s. 

STANDARD OUTFIT, £8 14s. 

NEW DESCRIPTIVE BOOKLETS AND CATALOGUES NOW READY. 

See ‘* Nature,” October 31, page 657. 


MEASURED LIGHT FILTERS FOR THE THREE- 
COLOUR PROCESS (MEDAL Royal Photographic Soc., 1899). 
uare or Circular, 1 in. to 6 in. diameter. 
MAKERS OF 
THE CADETT ABSOLUTUS AND GILVUS LIGHT 
PILTERS for the Spectrum Plate. Giving Photographs which represent 
the luminosity of all colours exactly as seen by the eye. All sizes, square or 
circular. Caps and fittings stocked in several patterns. See Circulars. 
Speciat AGENTS FOR THE 
CADETT SPECTRUM PLATE. 
All sizes up to 15 in. by 12 in. always in stock. 
Orthochromatic Light Filters or Screens for all brands of plates. 
Cameras for all oses. . Photo Spectroscopes. Cameras 
and Light Filters for Photomicrography. Rotating Sectors, Instru- 
ments for the Measurement of Light and Colour, Speed Determination, &c. 


SANGER SHEPHERD & CO., 


Factory AND OFFICcEs— 


5, 6 & 7 Gray’s Inn Passage, Red Lion St., Holborn, London, W.C. 
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CHEMICAL APPARATUS 


AND 


SCIENTIFIC INSTRUMENTS. 


JAMES WOOLLEY, SONS & 60., 


LIMITED, 


VICTORIA BRIDGE, MANCHESTER. 


Illustrated Catalogues free on application. 


COMPLETE OUTFITS AND SEPARATE PARTS 


FOR 


RADIOGRAPHY 


- ILLUSTRATED LIST POST FREE. 


ISENTHAL & CO., 


85 MORTIMER STREET, LONDON, W. 


Contractors to H.M. War Office, Admiralty, 
India Office, Colonial Office, &c. 


CHARLES GRIFFIN, & CO, LTD, 


JUST OUT. Second Edition. Thoroughly Revised and Partly Re- 
written, Pocket size. Leather, Limp, Gilt Edges. With over 600 
pages on Special thin Paper and Illustrations. Price 8s, 6d. net. 


A HANDBOOK OF HYGIENE. 


BY 
Lieut.-Col, A. M. DAVIES, R.A.M.C., M.R.C.S., L.S.A., 
D.P.H.(Camb.). 
Late Assistant Professor of Hygiene, Army Medical School, Netley ; late 
Assistant Examiner in Hygiene, Science and Art Department. 

‘*We are glad to welcome Surgeon-Major Davigs’ book . . . he has had 
ample opportunity to make himself A MASTEK OF THE SCIENCE, and he has 
a right to speak. . . . WONDERFULLY WELL UP TO DATE, well and clearly 
written, pleasant to read.” —7he Lancet. 


In Large 8vo. Handsome Cloth, Library Style. Price 16s, net. 
A DICTIONARY OF 


DYES, MORDANTS, AND OTHER COMPOUNDS 


USED IN DYEING AND CALICO PRINTING. 
By CHRISTOPHER RAWSON, F.LC., F.C.S., 
WALTER M. GARDNER, F.C.S., 
anp W: F. LAYCOCK, Ph.D., F.C.S., 
With Formule, Properties, and Applications of the various substances 
-described, and concise directions for their Commercial Valuation, and for 
tne Detection of Adulterants. 


** Turn to the book, as one may, on ony aelgent and a reference is sure to 
be met with. . . . A work of reference which every dyer and calico printer 
should have on his shelves. Fills an undoubted want ... and leaves 
nothing to be cavilled at. Will be widely appreciated.”— Textile Mercury. 


JUST OUT. ~ In Large 8vo, Handsome Cloth. Price 7s. 6d. net. 


FERMENTS AND THEIR ACTIONS. 


A Text-book on the Chemistry and Physics of Fer- 
mentative Changes. 
By CARL OPPENHEIMER, Ph.D., M.D., of the Physiological 
Institute at Erlangen. 
Translated from the German by Mircue tt, B.A., F.LC., 


The present Translation embodies Notes and Additions to the Work 
made by the Author subsequent to its Publtcation in Germany. 


‘London: CHARLES GRIFFIN & CO., Ltd., Exeter St., Strand, W.C. 


REYNOLDS & BRANSON, Lro, 


LEEDS. 


Complete Laboratory Outfitters and 
Manufacturing Chemists. 


SOLE MAKERS OF THE IMPROVED PORTABLE DESIGN 


(STROUD & RENDALL’S PATENT) 


UNIVERSAL SCIENCE LANTERN, 


As used in nearly all the leading Colleges 
and Schools. 


This Lantern has 
= been devised for the 
projection of 
tus and slides, hori- 
zontall or _verti- 
cally. The horizontal 
projection is accom- 
plished by means of 
a hinged mirror fixed 
in the box between 
the two halves of 
the condenser, which 
Mreflects the light 
through a horizontal 
™ convergent lens, on 
fem which slides or ap- 
paratus are placed, 
the objective, with 
mirror attached, pro- 
im jecting the same on 
to the screen. The 
lantern is made with 
hinged base board ; 
packed in a portable 
travelling box, with 
all the attachments 
in situ. 


PRICE AND ALL PARTICULARS ON APPLICATION. 
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No. 5007.—-STUDENT’S BALANCE (as figured) in well-finished 


EXCEPTIONAL VALUE. 


polished mahogany case with counterpoised sliding door. 

AGATE knife edges and planes, beam support, levelling screws, plumb 
bo», and double hooks for specific gravity experiments. 

Turns to x milligram when loaded with its maximum charge. 

To weigh 100 grams in each pan. Price £3. 


WEIGHTS SUITABLE FOR ABOVE. 

No. 5007A.—SET OF WEIGHTS in well-finished case 
roo grammes down to 1 milligram. Fractions made of _—— 
Forceps also supplied in a ‘e strongly recommend this set where 
accuracy must y. Price 9s. 6d 


CHEAP FORM OF BALANCE 


Of VERY BEST FINISH, with 


AGAT KNIFE EDGES AND 


BEARINGS. 
BEAM SUPPORT, LEVELLING SCREWS, PLUMB 
LINE, EXTRA HOOKS. 


SENSITIVE TO ONE 


No. 5000.—100 Gramme ... 6 
No. 5001.—250 ” r+ 6 


NEW CASES (WOOD) FOR ABOVE. 


These Cases are stained to resemble mahogany and are supplied with 
sliding front. Glass front and back. On lifting front a spring automati- 
cally keeps door at required height. 

No. 5002, 100 gram size, 8/6: No. » Soo2A, 250, 10/6. 


CHEAP SET OF WEIGHTS IN POLISHED BOX. 


For use with Balances Nos. 5000 and soor. 
0. 5003.—100 grammes to 1 milligram, 5s. 
No. 5004.—200 Ss. 
EXTRA FRACTIONS, similar to hoe engulfed in above (Nos. 5003 


, and 5004) kept in stock. Price 1s. 6d. per dozen. 


F, E. BEGKER & GO." 
33-37 HATTON WALL, LONDON 


NEW PATTERN 


DIFFERENTIAL 
GALVANOMETER 


FOR LOW RESISTANCE TESTING. 


Advantages over the Potentiometer and the Kelvin 
Bridge— 
Much simpler to work. 


Accuracy limited only by that of the Standards 
employed. 


Prime cost. 


Price complete, with Circular Slide Wire and Keys, £14 4s. 


(See Proceedings of Inst. of E.E., Vol. XXX., No. 151, 
Page 908.) 


NALDER BROS. & CO., 


PRINCES MEWS, GREAT GEORGE STREET, 
WESTMINSTER, S.W.. 


(Late 16 Rep Lion STREET, CLERKENWELL.) 


JAS. J. HICKS, 


Wholesale Manufacturer of every 
description of 


CHEMICAL, PHYSICAL AND SCIENTIFIC 
APPARATUS. 


BECKLEY RAIN GAUGE, 


HICKS’ PATENT. 


PARIS 1900 EXHIBITION. 


© Nine Gold and 
Silver Medals. 


— One — 
Highest Award. 


As used at all the Rascntasel Stations i in the United 
Kingdom, the Colonies and Africa. 


THERMOMETERS for Student Work as 

specially produced for the Laboratories of the 

Royal College of Science, City and Guilds Insti- 
tute, and Manchester School of Technology. 


a, ESTIMATES AND ALL INFORMATION 
FREE BY RETURN POST. 


8, 9 &10 HATTON GARDEN, LONDON. 
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WEACMILLAN LISst. 
INSECT LIFE, SOUVENIRS OF A NATURALIST. 


By J.-H. FABRE. Translated from the French by the Author of ** Mademoiselle Mori.” With a Preface by DAVID 
SHARP, M.A., F.R.S. Illustrated by M. PRENDERGAST PARKER. Crown 8vo, cloth elegant, gilt edges. 6s. 
[Ready on Tuesday. 


THE EXPERIMENTAL STUDY OF GASES. the Pxperimenst 


mination of the Properties of Gases and of the more Important Researches connected with the Subject. By MORRIS w, 
TRAVERS, D.Sc. With an Introductory Preface by Professor WILLIAM RAMSAY, LL.D., D.Sc. 8vo. tos. net. 


PRACTICAL CHEMISTRY. 42 Experimental Introduction to Laboratory Practice and Qualiaive 


: © Analysis from a Physicochemical Standpoint. 
Professor W. HERZ. With 3 Tables. Crown 8vo. 6s. [Ready on Friday. 


THE LABORATORY COMPANION TO FATS AND OILS 


INDUSTRIES. By DR. J. LEWKOWITSCH, M.A., F.L.C., F.C.S. Svo. 6s. net. 


OIL AND COLOURMAN’S FOURNAL.—‘‘ The practical man, whether student or operative, will appreciate the care. - 


fully compiled tables.” 
SECOND THOROUGHLY REVISED AND ENLARGED EDITION. 


CHEMICAL ANALYSIS OF OILS, FATS, WAXES, AND OF 


THE COMMERCIAL PRODUCTS DERIVED THEREFROM. By DR. J. LEWKOWITSCH, F.IL.C., F.C.S. 
25s. net. 


SECOND EDITION, COMPLETELY REVISED AND ENLARGED. 


MIXED METALS OR METALLIC ALLOYS. BIORNs, 


Head of Metallurgical Department, 
Birmingham Municipal Technical School. Globe 8vo. 6s. 
THIRD EDITION NOW READY. 
THE THEORY OF LIGHT By the late THOMAS PRESTON, M.A., D.Sc., F.R.S. 
¢ Third Edition. Edited by CHARLES J. JOLY, M.A,, Fellow 
of Trinity College, Dublin; Andrews’ Professor of Astronomy in the University of Dublin and Royal Astronomer of 
Ireland. S8vo. 155. net. 


PRACTICAL HISTOLOGY. LANGLEY, M.A. Sc.D., F.R.S., Lecturer on Histo 


© logy and Deputy Professor of Physiology in the University of Cambridge. 
Crown 8vo. 6s. 


LANCE7.—* Anyone wishing to gain a knowledge of histology and of histological methods without the aid of any demon- 
strator would do better with this book than with any other with which we are acquainted. . . . There is no doubt that the present 
work is excellent.” 


EXPERIMENT AL HYGIENE AN INTRODUCTORY COURSE OF WORK IN THE 
e PRINCIPLES OF DOMESTIC SCIENCE. 
By A. T. SIMMONS, B.Sc. (Lond.), Associate of Royal College of Science, London, and E. STENHOUSE, 
B.Sc. (Lond.), Associate of Royal College of Science, London. Globe 8vo. 2s. 6d. 


EDUCATIONAL TIMES.—* The style is clear, and the whole book bears the impress of the practical teacher. . . . The 
illustrations aud diagrams generally are distinctly above the average of those found in English school-books.” 


HYGIENE FOR STUDENTS. F. wiLLouGHey, M.D.(Lond.), Diploms 


® in State Medicine of the London University, and in Public Health 
of Cambridge University. Globe 8vo. 4s. 6d. 


AN ELEMENTARY TREATISE ON THE CALCULUS. 


With Illustrations from Geometry, Mechanics and Physics. By PROFESSOR GEORGE A. GIBSON, M.A., 
F.R.S.E. Crown 8vo. 7s. 6d. 


INTRODUCTORY PHYSICS FOR IRISH INTERMEDIATE 


SCHOOLS. Being a First Year's Course of Exercises in Practical Physics. By R. A. GREGORY, Professor of 
Astronomy, Queen’s College, London, and A. T. SIMMONS, B.Sc.(Lond.), Associate of the Royal College of 
Science, London. Globe 8vo. 2s. 


ALGEBRAICAL EXAMPLES SUPPLEMENTARY TO HALL 


AND KNIGHT’S ALGEBRA FOR BEGINNERS and ELEMENTARY ALGEBRA (Chaps. I.-XXVIIL.). By 
H. S. HALL, M.A. With, or without Answers. Globe 8vo. 2s. 


Crown 8vo. 2s. 


ROVAL COLLEGE OF SCIENCE MAGAZINE.—* Will speedily find favour, especially with teachers and students 
who have already found a want of cgmmon sense in the ordinary method of treating geometry.” 


MACMILLAN AND CO., LIMITED, LONDON. 
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Minerals, Rocks, Fossils, Metallic Ores, Rough Precious Stones, &c. 


Collections of above for Prospectors, Mining Engineers, 
Technical Schools, and for Private Study. 


MINERALS FOR ALL PURPOSES. ROCKS FROM NUMEROUS LOCALITIES. FOSSILS 
FROM ALL BRITISH FORMATIONS. 
ROCK SECTIONS :— 
Precious Stones, Meteorites, Rare Minerals, pe Cases, Glass 
tus, Cabin: Lantern 
Top Boxes, us, Cal ys, 
ALL LISTS FREE OF 


JAMES R. GREGORY & CO., 


MINERALOGISTS, &c., 
To Science & Art Department, British, Indian, & Colonial Museums, &c. 
Office and Stores ;— 


1, KELSO PLACE, STANFORD RD., KENSINGTON, W. 


BERYLS. 


Mr. Henson has now on hand a Magnificent Selection of Beautiful | 


Crystals of Beryls from 2} to 6} inches long. | 
Also some fine Specimens of Opal on Matrix. 


SAMUEL HENSON, 


EsTABLISHED 1840. 


ALBERT EDWARD JAMRACH 
(Late CHARLES JAMRACH), 
NATURALIST, 

180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
Netsukis China, Lacquers, Gongs, Shells, and other Curios. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spir Desmids, Diatoms, Ameeba, Arcella, Actinospherium 
Vorticella, Stentor, i ra, Floscularia, Stephanoceros, Melicerta, and many 
other Specimens of Pond Life. Price 1s. per Tube, Post Free. Helix 
pomatia, Astaeus, Amphioxus, Rana, Anodon, &c., for Dissection purposes. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


SYSTEMATIC COLLECTION OF 


335 ROCKS AND THIN SECTIONS, 


according to H. Rosensuscn, “ Elemente der Gesteinslehre. ’ 
IL. Aufl. Stuttgart, 1901. 

This collection, A, is an extension of the former one of 250 rocks and thin 
sections ; but there are some changes of importance : firstly, a great number 
of new and interesting types of rocks have been added or exchanged 
for others ; secondly, as the “* El der G inslehre” are not only a 
treatise on massive rocks but also on the sedimentary and the 
erystalline schists, this collection also contains the most important 
types of these families of rocks. Great care has been taken to select only 
such rocks which clearly show all the characteristics of the type. 

Again, we have also selected out of this collect.on two smaller ones, 
B and C, of 250 and 165 specimens respectively. 

The prices are as follows: 
A. 335 specimens of rocks ... £19 0 
335 thin sections, in elegant case... one £21 0 
B. 250 specimens of rocks ... TO 
250 thin sections, in elegant case... S15 10 
C. 165 specimens of rocks ... oo ove £810 
165 thin sections, in elegant case... 
In the same way as before. to each collection will be added a printed 
description (about 140 pages) of the macroscopical and microscopical 
features of each work, containing also a description of the petrographical 
microscope for the use of students. 


COLLECTIONS OF MINERALS, FOSSILS, METEORITES, 
PURCHASED FOR CASH OR EXCHANGED. 


Dr. F. KRANTZ, 


| RHENISH MINERAL OFFICE, BONN-ON-RHINE, GERMANY. 


97 REGENT STREET, LONDON,W. 


ESTABLISHED 1833. 


WATKINS & DONCASTER 


NATURALISTS, 


AND MANUFACTURERS OF 


CABINETS AND APPARATUS 


FOR ENTOMOLOGY, BIRDS’ EGGS AND SKINS, AND ALL 
BRANCHES OF NATURAL HISTORY. 


SPECIAL SHOW-ROOM FOR CABINETS. 
Be Our Catalogue (96 pp.) Post free on application. 


N.B.—For Exeellence and Supeeeety of Cabinets and 
to distinguished 


Apparat references are permit 
patrons, useums, Colleges, &c. 


A LARGE STOCK OF INSECTS, BIRDS’ EGGS 
AND SKINS. 


Birds, Mammals, &c., Preserved and Mounted by First-class Workmen 
true to Nature. 
All Books and Publications on Natural History supplied. 


36 STRAND, LONDON, W.C. 
(Five Doors from Charing Cross.) 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 


The following animals can always be supplied, either living 
or preserved by the best methods :— 


Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia, yllia, Alcy- 
onium ; Hormiphora (preserved) ; Leptoplana ; Lineus, Amphiporus ; Nereis, 
Aphrodite, Arenicola, Lanice, Terebella; Lepas, Balanus, Gammarus, 
Ligia Mysis, Nebalia, Carcinus; Patella, Buccinum, Eledone, Pectens 
Bugula, Crisia, Pedicellina, Holothuria, Asterias, Echinus; Ascidia, Salpa 
(preserved), Scyllium, Raia, &c., &c. 

For prices and more detailed lists apply to 


Biological Laboratory, Plymouth. THE DIRECTOR. 


COLLECTIONS OF 


MINERALS, ROCKS or FOSSILS 


to illustrate the leading Text-books on 


GEOLOGY, PHYSIOGRAPHY and MINERALOGY. 
50 Specimens in Box, 12/6 100 do., 21/-; 200 do., 42/- 
A large Stock of Minerals, Rocks, Fossils and Microscopic Objects 
Sor selection. 
CATALOGUES GRATIS. 
Geologists’ Hammers, Cabinets, Card Trays, Glass-capped Boxes, &c., 
c., always in stock. 


- THOMAS D. RUSSELL, 
78 NEWGATE STREET, LONDON, E.C. 


NOTICE.—Advertisements and business letters for NATURE should be addressed to the Publishers; Editorial 


communications to the Editor. The telegraphic address of NATURE is “ PHUSIS,” LONDON. 
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ATWOOD MACHINE 


(Patent). 


OUR ORIGINAL PATTERN GREATLY -IMPROVED, ‘ 


New Release (Patent) Dropping Platform done away with, Aluminium Wheel, 


Agate Bearings, Extra Weights. This 


machine is now a practical Instrument, and with each a Certificate is given, together with a Pamphlet of Experiments. 
PRICE COMPLETE £4 15s. NET. 


PHILIP HARRIS & CO., Lim., BIRMINGHAM and DUBLIN. 


WATSON’S MICROSCOPES. 
WATSON’S MICROSCOPES ARE OF LATEST DESIC 
: FAULTLESS WORKMANSHIP, AND PERFECT IN DETAIL. 
TANDARD MopgEis:— 


The ROYAL Microscope. A moderate priced Instrument embodying the 
advantages of the most costly models. £14 10 O . 
GH STUDENTS ' Series. Instruments at all prices from 
0 


The EDINB 
10 Oto £9 10 


The FRAM Microscope. A highest class Microsco; 
cost. With rin., and 1/6in., in Case. £6 1 
The SCHOOL Microscope. A very cheap but efficient model. £22 7 6 


Watson’s HOLOSCOPIC OBJECTIVES, EYEPIECES and CON- 
DENSER give the very best results optically. They embody a new 
principle of construction and should be used by all Microsccpists. 

Wartson’s new UNIVERSAL CONDENSER. The finest Condenser 
for low and medium power workers. 

Full particulars of all the above are contained in Watson's 130 page 

Catalogue (No. 2) of Microscopes. Post free on application. 


W. WATSON & SONS (Zstadiished 1837), 


Branches : 16 Forrest Roav, EDINBURGH. 


at a very moderate 


And 78 Swanston Street, Melbourne, Australia. 


MICROSCOPIC OBJECTS. 
1902 CATALOGUE JUST ISSUED. 


New Edition of Watson's Catalogue (No. 3) of Microscopic Objects. 
The most comprehensive List in the World. Every Microscopist should 
have one. Post free on application. 


th 


wr 


New SpPEciMENs. 
Malarial Parasites,’in Capillaries:of Brain... one 
Malarial Parasites in Blood ; Crescent, Signet Ring and other 
forms... waa She each 
Karyokinetic Figures in Root Tissue of Lily ody 
~ Head of Foetal Rabbit, showing Developing 
Set of 24 Slides illustrating the Process of Paper Manufacture... 1 1 
Anatomy of House Fly completeron cne Slide ese ore 
Set of 12 Slides illustrating Brewery Fermentations 
Group of about 150 Diatomacez from various Localities ... 50 
A new Series of Rotifera, including Pedalium mirum, Notops brachionu:, 
Asplanchna, Syncheta and others, 3/6 and 4/- each. 


313 HIGH HOLBORN, LONDON, W.C. 


Opticians to H.M, Government. 


coo of 


CROSSLEWY’S GA 


RECENTLY 
REMODELLED. 


(Represents J type in Oil or 
Gas, giving about 
14 effective horse power.) 


Immediate delivery for Stock 
Sizes, of Engines. 


CROSSLEY BROS., LTD.. 


Ss ENGINES. 
GREAT 
REDUCTION 
IN 
GAS 
CONSUMED. 
Crossley’s Portable Oil Engine 
received the FIRST PRIZE 


at the Royal Agricultural 
Show, Cardiff, June, 1901. 


OPENSHAW. MANCHESTER. 


DALLMEYER’S 


PRICE 


£7 7s. 


POPULAR 


Twelve }-plates in sheaths, instantaneous chan ing, 
overed good leather, and fitted with a STIGMA 


rack focussing, ever-set shutter with speed regulator 
IC LENS, working at 7°5. = 


HAND CAMERA. 


mahogany body 


Send for fully Illustrated List of Lenses and Cameras. ; 


Printee by Richarp CLay anv Soxs, at 7 & 8 Breac Sueet Hill, Queen Victoria Street, in the City ot London, ana published oy MacMut AN 


anv Co. at St. Martin's Sueet, London, W.C., and THe MACMILLAN CoMPANY 


66 buth Avenue, New York.—Tuurspay. Dec 12, 1901. 
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GENERAL LIBRARY, 
WNIV. CF Mich. 
JAN 1902 
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— 
= A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. j 
To the solid ground 
~ Of Nature trusts the mind which builds for aye.” —WORDSWORTH. 
4. No. 1677, VOL. 65] THURSDAY, DECEMBER 19, 1901. [PRICE SIXPENCE. 
40 
40 Registered as a Newspaper at the General Post Office.] {All Rights are Reserved. 
30 = 
THE NEW BOOK. f 
60 OF THE THEORY OF PRACTICAL NOTES ON TELEPHOTOGRAPHY. 
i 
= THE POLARISATION OF LIGHT. 
- 60 PAGES, 50 PAGES, q 
e 
BOUND, BOUND, 
6d. 6d. q 
Set of Paper Stéreo Diagrams with description, The’ Plane 
Polarisation of Light,” by CHARLES E. BENHAM. 5S. q 
' NEWTON & CO., | THE ABOVE WORK GRATIS ON RECEIPT OF STAMP. = 
OPTICIANS &c., TO THE KING, 
wa 38 FLEET STREET, LONDON. R. & J. BECK, Ltd., 68 CORNHILL, E.C. 7 
X-RAY TUBES. 
METEOROLOGICAL “INSTR UMENTS. 
—- . Special arrangement 3 THE THERMOGRAPH, for Outdoor or Indoor Observation. di 
HEAVY DISCHARGE | 
~ for use with is invaluable to } 
BLECTROLYTIC who ‘are 
unable to € 
Send for our 
body New. Price List. VERY SUITABLE FOR A CHRISTMAS PRESENT” 
** Special" Pree tant ltabl for 7 
— sents, free by ] 
JOHN J. GRIFFIN SONS, NEGRET Tr & ZAMBRA, 
’ 38 E.C. 
20-26 SARDINIA STREET, LINCOLN’S INN FIELDS, Branches—45 CORNHILL, and 122 REGENT STREET, i 


LONDON, W.C. AWARDED TWO GOLD MEDALS PARIS EXHIBITION 1900. gy 
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NOTICE. 


IN CONSEQUENCE OF THE CHRISTMAS HFIOLIDAYsS, 


NATURE 


Of Thursday, December 26, will be published at 
2.30 p.m. on TUESDAY, DECEMBER 24. 
Advertisements intended for appearance in the issue 


must reach ihe Publishers by the first post of MONDAy, 
DECEMBER 23. 


OFFICE OF “ NATURE,” 
ST. MARTIN’S STREET, LONDON, W.C. 


THE HARTLEY COLLEGE, 
SOUTHAMPTON. 
S. W. KicHarpson, D.Sc. (Lond.). 
SESSION 1901-1902. 
NEXT TERM COMMENCES ON JANUARY 8, 1902. 
ENGINEERING DEPARTMENT. 


Courses of Instruction are given in MECHANICAL, CIVIL and 
ELECTRICAL ENGINEERING. 

The full course of instruction in either of these subjects extends over 
three years. 


Principal 


Teaching Staff. 
Physics and Electrical { Professor, The Principac. 
ngineering « Assistant Lecturer, J. D. Coa.es, B.Sc. 
. Eustice, A.R.S.M., A.M.1.C.E. 
Civil and Mechanical} Assistant Lecturer in Civil Engineering, F. A. 
Engineering on RouGHT, B.E., R.U.I. 
Workshop Vemonstrator, J. F. Brooks. 
(ri J. F. Hupson, M.A. 
Assistant Lecturer, J..W. BuLLESwELL, M.Sc. 
Chemistry... 
Economic Geology. 


Professor, D. R. Boyp, B.Sc., Ph.D. 
Lecturer, J. T. Jenxins, D.Sc., Ph.D. 

The College is furnished with well-equipped Physical, Electrical, 
Mechanical and Chemical Laboratories, Drawing Office, Lecture Theatres, 
Smith’s Shop, Woodwork Shop, Plumber's Shop, Museum, &c. 

Prospectuses may be obtained on application to the REGISTRAR. 


CLACTON COLLEGE, 


A SCHOOL FOR BOYS ON RATIONAL 
EDUCATIONAL METHODS, AT CLACTON-ON-SEA. 


Head Master: HAROLD PICTON, B.Sc.(Lond.). 
(Gold, Silver and Research Medallist of University College.) 


Mathematics 


FOR AIMS AND METHODS SEE ILLUSTRATED 
PROSPECTUS. 


References: Prof. W. Ramsay, F.R.S., University College. 
R. H. Apig, M.A., B.Sc., St. John’s College, 
Cambridge. 
C. Liovyp Tuckey, M.D., 88 Park Street, 
Grosvenor Square, W., &c., &c. 


ROYAL INSTITUTION OF 
GREAT BRITAIN. 


ALBEMARLE STREET, PICCADILLY, W. 
CHRISTMAS LECTURES. 


Professor J. A. FLEMING, M.A., D.Sc., F.R.S., will, on Saturday, 
December 28, at three o'clock, begin a Course of Six Lectures (adapted to a 
Juvenile Auditory) on ‘Waves and Ripples in Water, Air and A®ther,” 
with experimental illustrations. Subscription (for Non-Members) to this 
Course, One Guinea (Children under sixteen, Half-a-Guinea) ; to all the 
Courses in the Season, Two Guineas. 


CIVIL SERVICE COMMISSION. 
FORTHCOMING EXAMINATION. 


inthe Hydrographical Department of the Ad- 
miralt 17725). Jan I, 1902. 

The dane specified is the latest at which applications can be received. 
They must be made on forms to be oBtained, with particulars, from the 


£ecretary, Civil Service Commission, London, S.W. 


ApMIRAL‘ S.W. 
November 27, 1901. ' 


AN EXAMINATION OF CANDIDATES 

* for entry as ASSISTANT ENGINEERS for Temporary Service in 

HIS MAJESTY’S NAVY, will be held by Admiralty Officers on 
JANUARY ts, 1902, and following days. 

Age 20 to 23. Must have served for not less than four. years at an 
approved Engine Works, and have been six months on Design Work in 
Drawing Office. 

Applications to compete to be {made to SECRETARY OF THE ADMIRAL Ty, 
Whitehall, London, S.W. ‘ 


UNIVERSITY OF BIRMINGHAM. 


FACULTY OF SCIENCE. 
PROFESSORSHIP OF METALLURGY. 

The Council invite applications for a Chair of Metallurgy at an inclusive 
stipend of £700 per annum. The Professor will be required to enter on his 
duties in April, 1902. 

Higher Consultative work, to keep in touch with Metallurgical Practice, 
will be permitted to the Professor, provided that this work does not inter- 
fere with the proper discharge of University duties. 

Applications, accompanied by sixty copies of testimonials, should be sent 
to the undersigned on or before January 31, 1902. 

Further particulars may be obtained from 

GEO. H. MORLEY, 
Secretary. 


UNIVERSITY OF BIRMINGHAM. 


FACULTY OF SCIENCE. 
PROFESSORSHIP OF MINING. 

The Council invite applications for a Chair of Mining at an inclusive 
stipend of £600 per annum. The Professor will be required to enter on his 
duties in April 1902. 

Higher Consultative work, to keep in touch with Mining practice, wil! be 
permitted to the Professor, provided that this work does not interfere with 
the proper discharge of University duties. 

Applications, accompanied by sixty copies of testimonials, should be sent 
to the undersigned on or before January 31, 1902. 

Further particulars may be obtained from 

GEO. H. MORLEY, 
Secretary. 


UNIVERSITY COLLEGE OF NORTH 
WALES, BANGOR. 


(A CONSTITUENT COLLEGE OF THE UNIVERSITY 
OF WALES.) 


Applications are invited for the Post of ASSISTANT LECTURER in 
MATE EMATICS, now Vacant. Salary £120. 

Applications and testimonials should be received not later than Tuesday, 
January 21, by the undersigned, from whom further particulars may be 


obtained. 
JOHN EDWARD LLOYD, M.A., 
Secretary and Registrar. 


THE DURHAM COLLEGE OF SCIENCE. 
NEWCASTLE-UPON-TYNE. 
ENGINEERING DEPARTMENT, 

WANTED AT ONCE.—DEMONSTRATOR in MECHANICAL 
ENGINEERING, who will also be required to assist in Electrical tngin- 
eering Laboratory. 

Stipend commencing at £145 per annum. 


Apply, with one set of testimonials, on or before January 2, rgo2, to the 
SeEcRETARY at the College. 


ROYAL ALBERT MEMORIAL COLLEGE, 
EXETER. 
WANTED.— DEMONSTRATOR IN BOTANY 
CHEMISTRY. Salary to commence at £120. 
Apply before January 1, 1902, to the PRINCIPAL. 


December 10, 1901. 


AND 


WANTED in February next, an Assistant 
thoroughly acquainted with Agricultural Botany. Must be well up in 
the purity and germination tests of agricultural and grass seeds. Une 
who has been at one of the seed-control stations abroad preferred. 
Salary, £120.—Applications, accompanied with recent testimonials, to 
the Directors, Aynsome Agricultural Station, Cartmel, Grange-over- 
Sands, Lancs. 


MICROSCOPES,—A Gentleman wanted to 


show before Societies and introduce to Hospitals High-class Micro- 
scopes. Liberal terms.—Address, “‘ Microscopes,” NATURE Office. 


WANTED.—A SCIENCE MASTER at 


UTTOXETER GRAMMAR SCHOOL, Staffs. Salary from £140 
4120 with Partial Board.—Apply, HEADMASTER. 


For other Advertisements similar to above, see page \xxii. 
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BARGAINS IN SGIENTIFIG BOOKS. 


GUNTHER.—INTRODUCTION TO THE 


STUDY OF FISHES. ByALBERT.C. L. G. GUNTHER, M.A., 
M.D., Ph.D., F.R.S., Keeper of the Zoological Department in the 
British Museum. Illustrated with 320 Engravings. Thick 8vo (736 
pages), Cloth (pub. 245.). 
‘* No person could be better qualified to write such a monograph than Dr. 
Ginther, the most eminent living authority on the subject. For informa- 
tion on the literature of the subject any advanced student has only to refer 
to the author's exhaustive ‘ Catalogue of Fishes.’ —A thenaum. 


FLOWER AND LYDEKKER.—AN IN- 
TRODUCTION TO THE STUDY OF MAMMALS, LIVING 
AND EXTINCT. 2 W. H. FLOWER, C.B.,. F.R.S., D.C.L., 
LL.D., P.Z.S., &c., &c., and R. LYDEKKER, B.A., F.G.S., 
F.Z.S., &c. Illustrated with 357 Engravings. Thick 8vo (779 pages), 
Cloth (pub. 25s.). 8S. 

‘* Author and reader alike are, therefore, to be congratulated when a 
student of the eminence and knowledge of Prof. Flower succeeds in pro- 
ducing such a workas that before us. Comparing it, as we may, with Dr. 
Guinther’s book on ‘ Fishes,’ it may be said to run along much the same 
lines, but to enter into many more details and to contain much fuller 
accounts of fossil forms; Mr. Lydekker has studied extinct mammals so 
long that he is able to treat them with rare and ample knowledge.”— 
Atheneum. 

TAYLOR (Dr. J. E.).—THE SAGACITY 
AND MORALITY OF PLANTS, a Sketch of the Life and Conduct 
of the Vegetable Kingdom. With 100 Illustrations. Crown 8vo 
(pub. 5s.). 2s. 4d. 

The money and Morality of Plants’ is a delightful book, as readable 
as Grant Allen at his best. It contains all the cream of Kerner and Wallace 
and Muller ; and wonderful as is the story which it tells, it asserts nothing 
for which there is not the guarantee of some careful observer.”—7he 
Graphic. 

—— OUR COMMON BRITISH FOSSILS, 
AND WHERE: TO FIND THEM A Handbook for Students. 
With 331 Illustrations. Crown 8vo (pub. ss.). 2s. 4d. 

‘A pleasant, as well as pretty full, and trustworthy guide to the collector 
on such points as the strata and localities in which the invertebrate fossils of 
the United Kingdom are to be found, and the best methods of search, pre- 
paration, identification, and classification of the specimens.” —Scotsman. 


Post free in the United Kingdom. 
H. J. GLAISHER, New and Remainder Bookseller, 


57 Wicmore Street, Lonpon, W. 
4B New Catalogue now ready. 


EDWARD STANFORD'S PUBLICATIONS. 


Large Crown 8vo, Cloth, 5s. net. 


THE GOLD OF OPHIR: Whence 


Brought and by Whom? By Professor A. H. KEANE, F.R.G.S. 
ConTeEnTs: Preface. Chapter,I. De Barros’ *‘ Kingdom of Sofala””—The 

Monomotapa and his Zimbabyes; II. Bent’s Ancient Rhodesia 

Monuments and Gold Workings; III. Peters’ “‘ Egypt and the Land of 

Punt” ; IV. Burton’s ‘‘Gold Mines of Midian”; V. Glaser’s ‘“‘ Havilah 

and Ophir”; VI. Lassen’s ‘‘India and the Golden Chersonese”; VII. 

Ritter’s Biblical Ophir” —The Frankincense Land; VIII. Ophir ‘the 

** Metropolis” and Moscha its ‘‘ Harbour”; 1X. The Twelve. Ophirs— 

Tharshish and Havilah; X. The Himyarites and their Monuments— 

Rhodesian Parallelisms ; X{.:The Himyaritic Rock Inscriptions—Early 

Sabaean and Minaean Culture—Echoes of Rhodesian Contacts; XII. The 

Himyarites in Madagascar; XIII. The Jews and’ Phoenicians in Mada- 

gascar ; XIV. Himyarites,. Jews, and Pheenicians in Rhodesia —Conclusion. 

Notes, Addenda and Index. 

MAPS: Their Uses and Construction. A 
short popular treatise on the advantages and defects of maps on the 
various projections, followed by an outline of the principles involved 
in their construction. By G. JAMES MORRISON. Memb. Inst.C.E., 
F.R.G.S. With 45 Illustrations. Large Post 8vo, Cloth, 5s. net. ’ 

London: EDWARD STANFORD, 12, 13 and 14 Long Acre, W.C. 


LATEST PUBLICATION OF THE ZOOLOGICAL 
SOCIETY OF LONDON. 


THE ZOOLOGICAL RECORD, Vol. 37. 
Being Records of Zoological Literature relating 15 4 to the year 1g00. 
Edited (for the Zoological Society of London) by D. Suarp, M A., 
F.R.S., &c. London, 1901. Price 30s. 

To be obtained at the Society’s Offices (3 Hanover Square, W.), of 
an ga and Jackson (1 Paternoster Row, E.C.), or through any 
seller. 


With 30 Original Illustrations. Price as. 6d. 
The HYGIENE of the MOUTH. 
A Guide to the Prevention and Control of Dental Diseases. 
By R. DENISON PEDLEY, L.D.S. Eng., F.R.C.S. Ed 
Dental Surgeon to the Evelina Hospital, Southwark. 
BY THE SAME AUTHOR. 
The DISEASES of CHILDREN’S TEETH. 
Well Illustrated. Price 7s. 6d. 
SEGG & CO., 280 and 291 Regent Street, London, W. 


WM AW. 
A MONTHLY RECORD OF ANTHROPOLOGICAL SCIENCE, 


Published under the Direction of 
THE ANTHROPOLOGICAL INSTITUTE OF 
GREAT BRITAIN AND IRELAND. 


THE Council of the Sammgsodent Institute has established, under the 
above title, a Monthly Record of Progress in the various branches of 
the Study of Man. 
Each number of MAN consists of 16 imperial 8vo pages, with occasional 
Illustrations in the text, together with one Full-page Plate ; and includes 
Original Articles, Notes, and Correspondence ; Reviews and Summaries ; 
Reports of Meetings, and Descriptive Notices of the acquisitions of 
Museums and Private Collections. 
MAN may be obtained from the ANTHROPOLOGICAL INSTITUTE, 3 
Hanover Square, London, W., and through all Booksellers. 


Price 1s. Monthly; or ros. per Annum, prepaid. 


TO READERS ABROAD. 


WANTED Butterflies, Moths, Beetles, Flies and other Insects; also 
Scorpions, Spiders, &c., from Foreign Countries. Full value remitted b: 
return mail for specimens sent. N.B.—Pack carefully so that they nt | 
us undamaged. 
Addresses also invited for Sale or Exchange. 


K EYNE BRO Dealers in Entomological Specimens, Cabinets, 
Books, Apparatus, Pins, &c., 

tro & STRANW, LONDON, W.C. 

Price Lists on application. Speci b d for 


SECOND-HAND BOOKS. 


JOHN WHELDON AND Co., 
388 GREAT QUEEN ST., LONDON, W.C. 


can supply most Books in the various branches of 


SCIENCE ano NATURAL HISTORY 


in good condition at moderate prices. 


STATE WANTS, OR CATALOGUE SENT POST FREE. 


OF) Jer 


(SANGER SHEPHERD PROCESS.) 
A simple, inexpensive, and reliable process, BASED UPON SOUND SCIENTIFIC 
PRINCIPLES, for obtaining photographs of any object in its natural colours, 
faithfully a every shade and tint, in a manner absolutely satis- 
pn to the eye. NATURAL COLOUR LANTERN SLIDES, 

TEREOSCOPIC VIEWS, and all APPARATUS and MATERIAL for 
working the process NOW READY. The Lantern Svipss are of the 
STANDARD SIZE, 3} inches square, are PERFECTLY TRANSPARENT, AND 
CAN BE SHOWN IN ANY ORDINARY LANTERN. A number of examples are 

always on view at our premises. 
EXPERIMENTAL OUTFITS from £2 10s. 
STANDARD OUTFIT, £8 14s. 
NEW “DESCRIPTIVE BOOKLETS AND CATALOGUES NOW READY. 
pee See ‘‘ Nature,” October 31, page 657. 


Natural Colour Photographs made to order from Natural 
History Specimens, Microscopic Objects, Works of Art, | 
&c., either as lantern Slides or larger transparencies. | 


MEASURED LIGHT FILTERS FOR THE THREE- 
COLOUR PROCESS (MEDAL Royal Photographic Soc., 1899). 
Square or Circular, 1 in. to 6 in. diameter. 
MAKERs oF 

THE CADETT ABSOLUTUS AND GILVUS LIGHT 
PILTEBS for the Spectrum Plate. Giving Photographs which represent 
the luminosity of all colours exactly as seen by the eye. All sizes, square or 
circular. Caps and fittings stocked in several patterns. See Circulars. 

Spectat AGENTS FOR THE 


CADETT SPECTRUM PLATE. 


SANGER SHEPHERD & CO., 


Factory AnD Orrices— 


5, 6 & 7 Gray’s Inn Passage, Red Lion St., Holborn, London, W.C. 
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COACHING for all EXAMINATIONS, 
PRACTICAL and THEORETICAL, in Chemistry, Physics and 
Physiology. Well-fitted Laboratories for Research Work, SCIENTIFIC 
or COMMER RCIAL, in Chemistry, Electricit , General” Physics, 
Bacteriology, Photography, and Réntgen Ray 


The Director, 
HEATHCOTE LABORATORIES, 
Heathcote Street, Gray’ 's Inn Road. 


SCHOLASTIC.— RESIDENT SCIENCE 


MASTER WANTED in January for an important School near 
London. University Man looked for. Chemistry Teaching mainly. 
Salary, £150 to £180.—Apply GaBBITAs, THRING & Co , 36 Sackville 
‘Street, London, 


SCIENCE MASTER WANTED IN 


January for an Intermediate School. A Candidate is looked for who 
as had some experience in managing large classes. on-resident. 
£160 t to £180 per annum.—Apply Gassitas, ‘Tuame & Co., 36 Sack- 
ville Street, London, W p 


LONDON B:Sc.(Chemistry,Physics,Maths.), 
Good General Draughtsman: and Calculator, able to make Models, 
wants scientific employment in London. Small sala’ for suitable 

\ with opportunity for research.—Apply to C. NATURE 


FOR SALE,—32 Volumes British Associa- 
« tion Reports (1864 to 1895). Good condition.—‘‘R.,” The Lealands, 
Barnard Castle. 


For ather Advertisements similar to above see page \xx. 


J. BACKHOUSE & SON, 


LIMITED, 
' (SCIENTIFIC DEPARTMENT) 
Wore. 
Supply. all Botanical Material required for Lecture and Demon- 
tion purposes and for Class-work. Fresh, or preserved in 


‘Alcohol. Insectivorous Plants, — for Physiological Experi- 
ments, Museum S ical Preparations. 


Prices strictly moderate, 


“IN BIRD-LAND.” 
aN UNIQUE SERIES OF LANTERN SLIDES 


“From-Negatives by Mr. OLIVER G. PIKE. Showing Birds, 
mun Eggs and Young in their Natural Situations and Surroundings. 


“LIVING ANIMALS.” 


Fifty Slides, fre from 1 recently taken Negatives, 


ii 


Sole Publishers : 
“SANDERS & CROWHURST, 7: Shaftesbury Avenue, W. 


A. ROSENBERG & CO., 


PATENTEES AND ACTUAL MAKERS OF 


APPARATUS FOR X-RAYS 


AND 


WIRELESS TELEGRAPHY. 


We make the most ES and efficient PORTABLE X-RAY OUTFIT 
on the market. 4 10” vk Coil, Focus Tube, and all mecessories, 
Battery, pack into ne _o measuring 25” X in” x 14”, and weigh only 


PRICH £36 10 0 
May be had fitted with Coil of any length Spark. 
Price List free on application. 


21 SOUTHAMPTON ROW, HOLBORN, LONDON, W.C. 


Telegraphic Address— Telephone No —_ 
** PuRGAMENT, LONDON.” 24t1 GERRARD. 

HIGH GRADE SECONDARY BATTHRI“S 
FOR SCIENTIFIC WORE. 

Reliable and Standard Instruments, 

Practical and Test Batteries, as supplied to 

H.M. Government, including the Astro- 

nomer Royal; also to the principal 

Scientific and Technical Schools, 

and to Lloyd's for Wireless 

Telegraphy. 


rent for months. Mos 

successfully used in X-Ray work in 

the leading Hospitals, and during the 

present campaign in South Africa by the 
R.A.M.C. -Can be ordered through all first-class 
Instrument Makers, or from the Sole Manufacturers 


LONGSTRETH’S, Ltd., 4274 Strand, London, 


Batteries of all voltages on Loan 


| CONRADY’S 
OBJECTIVES, CONDENSERS, &c. 


AL. E. Conrapy begs to announce that he has omnes to 
amalgamate his business with that of Messrs, 


.WM. WATSON & SONS, 
313 HIGH HOLBORN, LONDON, W.C. 


and that all Microscopical and Photographic Lenses designed 
and computed by him will in future be exclusively made by that 
firm under his supervision, 


“CONRADY, 
‘104 PARK STREET,LONDON, N.W. 


JAMES SWIFT & 


OPTICIANS. 


' Seven Gold Medals Awarded for 
Optical Excellence. 


EW MODEL 


RESEARCH MICROSCOPE 


After Prof: DELEPINE. Consist- 
ing of. the following, viz. : Coarse 
Adjustment by. Spiral Rack. and 
Pinion, Slow: Movement by Micgo- 
meter Screw, Extra Large Stage, ~ 
Triple Dustproof Nosepigce, 9”, 4”, 
and Objectives, Abbé ondértser’ 
with ris Diaphragm and Focussing 


| Adjustment to same, in yee 


Cabinet, £15 


UNIVERSITY 0 OPTICAL WORKS 
81 Tottenham Court Road, W. 
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HARRY Ww. COX, Lrp., 
ACTUAL MANUFACTURERS OF. APPARATUS FOR X-RAYS AND “WIRELESS TELEGRAPHY. 


THE HIGHEST QUALITY ‘umiratty, War Office, Colo » 
lied b a "to H. M. Government (including the Admiralt ar Office, Colonia ce, India 
2 uOice, Post Office, &c.), the leading Hospitals, X-Ray and Wireless Telegraphy Workers 
throughout the World. 


MACKENZIE DAVIDSON’S 
IMPROVED PATTERN 
MOTOR MERCURY BREAK 


(Working direct on any circuit from 12 to 250 volts) 
OF WHICH WE ARE THE SOLE MAKERS. 


PRICE £6 6s. 
Absolutely the best jor X- Rays ana Wireless Telegraphy. 


COX’S PORTABLE E FIELD SERVICE COMPLETE OUTFIT, supplied 
to H.M. Admiralty, War Office, the new Royal Yacht, and in use at a 
large number of ospitals i in all parts of the World. 


COX’S ELECTROLYTIC | BREAK, Price £2 10s. 


OUR RECORD FOCUS TUBE, which won the GOLD MEDAL (only award) in 
the RonTCEN Society's TuBeE COMPETITION for the best Tube for both Photo- 
graphic and Screen Work. The Competition was open to the World, 
and 25 Tubes were submitted by various makers. Price 18s. 6d. each. 


N.B.—Our INDUCTION COILS and APPARATUS. 
are not only less costly than other makers’, but give results 
unexcelled by any of them. We guarantee every one of 
our Coils against breaking down. 


Catt or WRITE FOR OUR ILLUSTRATED List, TESTIMONIALS 
AND ILLUSTRATED INSTRUCTIONS UPON HOW TO WORK. Post FREE 
to Reavers or “ Nature.” 3 


9, 10 and 11 CURSITOR STREET, CHANCERY LANE, LONDON. 4 


RADIOGRAPHS TAKEN FOR SCIENTIFIC & MEDICAL MEN & DEMONSTRATIONS GIVEN. 
the Comptometer is. four times as — 
rr Multiplication 


ipa addition twice as rapid as the most expert mental computer. 
‘af In hundreds of Railroad and Insurance offices it is saving the salary of 
> Os eS several clerks for each Comptometer in service, and accounts. are being kept q 
POOOs~ : which it would not pay to keep if.the computation had to be done mentally. 
+ Used by Accountants and Engineers in all lines of business. 
> © & In the United States Navy Department over 85 Comptometers are used om ; 
Engineering Computation. 
; Nearly one thousand manufacturing and commercial firms after buying one- q 
Comptometer have ordered a second one, and scores have purchased and use 
- a in their accounting rooms from 10 to 25 each. 


It insures accuracy. No lever to operate; simply touching the keys. does. | 
dt all. Simple, light, compact and durable. Many. thousands in use. ! 

Write for full description. J 
_ Felt & Tarrant Mfg. Co., | 52 to 56 Illinois Street, Chicago, U.S.A. ' 


G. PYE & CO. | 


SCIENTIFIC INSTRUMENT MAKERS, 
GRANTA WORKS, MILL LANE, CAMBRIDGE. ) 


SPECIAL ATTENTION GIVEN TO APPAR- 
ATUS FOR -TEACHING PHYSIOLOGY, 
PHYSICS & BIOLOGY. 
ae aera As used in the University Laboratories 
work: Recording of Cambridge and elsewhere. 
“Drum. Works in GOOD WORKMANSHIP. MODERATE 
any position. PRICES. PROMPT DELIVERY. 


RECORDING APPARATUS ane P.O. BOX, as illustrated, with 3 Pro-ratio. 
MICROTOMES A SPECIALITY. Coils, £9 
Inspection INVITED FROM INTENDING PUR- _ Series Boxes, 1-50 ohms, 8 Coils, £3. 


CHASERS. 
Do., do., 12 Coils, 1-500 ohms, £5.. 
PRICE £550 PRICE LISTS ON, APPLICA TION. 


**THE BEDFORD.” 
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THE HIGHEST VACUUM 


READILY OBTAINED. 


ASK FOR 
LIST No. F. 45- 


PRICES FROM £4 § O 


APPLY FOR FULL PAKIICULARS OF THE 


“GERYK” VACUUM PUMPS (FLEYS®) To 


Pulsomet ineering 


PATENT . . 


ROS NEW MODEL 
PRISM BINOCULAR GLASSES. 


** The Power and Field of a Telescope in the compass of an 
Opera Glass.” 


Combining—PERFECT MECHANICAL CONSTRUCTION, 


EXTREME PORTABILITY and RIGIDITY, 
HIGH POWER and SPLENDID DEFINITION. 


Focussing by Adjustment 
of Eyepieces. 


Magnification. Price. 
8 diameters ... £8 O O 
10 900 
12 a 10 0 0 


With spiral focussing arrangement and 
one adjustable eyepiece, 10s. each extra. 
Send for COMPLETE CATALOGUE of 


MICROSCOPES, TELESCOPES, 
PHOTOGRAPHIC LENSES ° 

7 7 APPARATUS OF ALL DESCRIPTIONS. 


Gotp Mepats and Hicuest Awarps 
LONDON MADE. AT ALL GREAT EXHIBITIONS. 


Awarded Tue Granp Prix, Paris 1900. 
MANUFACTURING 
ROSS, Ltp. “orricrans 
111, NEW BOND STREET, LONDON, W., 
And 31, COCKSPUR STREET, CHARING CROSS, S.W. 


PARIS: 35, BOULEVARD DU TEMPLE. 
AND OF ALL LEADING DEALERS. 


SCOTTISH PROVIDENT 
INSTITUTION. 


py this SOCIETY are combined the ADVANTAGES of 


Mutual Assurance with Moderate Premiums. 


The Preriwunms are so moderate that at most ages an 
Assurance of 1,200 or £1,250 may generally be secured 
from the first for the same yearly payment which would elsewhere 
Assure (with profits) 41,000 only. 

The Whole Surplus goes to the Policyholders on 
a system at once safe and equitable, no share being given to those by 
whose early death there is a /oss. 

Sixty-fiwe per cert. of the Policies which became 
claims by death during 1900 were entitled to Bomuses 
which, motwrithstanding that the Pre- 
smiurms do mot as a rule exceed the 
mon-profit rates of other Offices, were, 
on the average, equal to Am maddition of consider- 
ably ower 50 per cent. tothe Original Assurances. 

Endowment Assurances, with or without 
guaranteed additions.—Rates for these nay be had on application. 


Accumulated Funds, £12,000,000. 


The next Septennial Investigation and Division of Surplus takes 
place as at 31st December, 1901, ‘< 


PROSPECTUSES, with full information, may be had on application, 
HEAD OFFIce: 6, ST. ANDREW SQUARE, EDINBURGH. 


LONDON OFFICE: 17, KinG WILLIAM STREET, E.C, 
West EnpD BRANCH: 17,*PALL MALL, S.W. 


CROMPTON & CO., Ltd., 


ARC WORKS, CHELMSFORD. 


Makers of Potentiometers, Reflecting Gal- 
vanometers, Standard  Resistances for 


Measurement of Currents, Voltmeters, 
Amperemeters, Resistance Boxes, and other 
Electrical The 


Potentiometer is recognised as the most 


instruments of precision. 
direct means of referring the measure- 
ments of continuous to the 
Standard Resistance and the Clark cell. 
The Crompton form of Potentiometer is 


currents 


widely used, and highly recommended by 
scientific and engineering teachers. 


A DESCRIPTIVE PAMPHLET WILL BE SENT ON 
APPLICATION. 
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DUDDELL’S PATENT 


PROJECTION OSCILLOGRAPH. 


This Oscillograph has been designed for teaching and demonstration purposes. The wave forms of an alternating 
current can be either thrown on ascreen for exhibition to a large audience, or on a tracing-desk for drawing the forms. 

The suspended strips are considerably stronger than those used in the high-frequency-instrument, thus enabling 
the vibrator to be handled more easily and avoiding damage to the strips through short-circuiting. 


WRITE FOR PARTICULARS. 
CAMBRIDGE 


SCIENTIFIC INSTRUMENT 


CAMBRIDGE. 


LTD., 


“No Better Food.” 


Fry 


300 
Gold Medals, &c. 


Dr. Andrew Wilson, F.R.S.E., &c. 


Pure 
Concentrated 


IMPORTANT CAUTION.—Sold only in Tins with Gilt Tops. 


MARCONI'S 
WIRELESS TELEGRAPH CO. 


MANUFACTURERS OF) 


HIGH-CLASS 


10 inch INDUCTION COILS. 


SPECIALLY RECOMMENDED FOR X-RAY WORK. 


These Coils are of the highest efficiency and 

are not liable to get out of order. They can be 

supplied with or without vibrating break, and with 

discharge rods fitted with horizontal adjustment, 

or with ball socket adjustment, at the option 
of the purchaser. 


FOR PRICES AND PARTICULARS APPLY TO 
18 FINCH LANE, LONDON, E.C. 


OUR NEW CATALOGUE 


(650 pages of Illustrations and Prices) 
OF EVERY DESCRIPTION OF 


CHEMICAL _ANo 
ANALYTICAL APPARATUS 


Including Balances, Drying-Ovens, Furnaces, 
boratory Stands, Microscopes, Spectro- 
scopes, Bacteriological Apparatus, Porcelain 
and Clay Ware, Jena Laboratory Glass Ware, 
and Glass Tubing, 
may be had gratis on application by Colle, 
‘Schools and Laboratories. ™ 
ACETYLENE BURNERS AND CENERATORS. 
_ SPECIAL APPARATUS FOR ESTIMATION OF 
CALCIUM CARBIDE. 


19 & 21 SUN STREET, FINSBURY 
SQUARE, LONDON, E.C. 


IMPROVED SELF-RECORDING 
BAROGRAPH. 
FITTED WITH LEVER MOVEMENT. 
Can be obtained through all Opticians, or of 
the Makers, 


ers, 
E.DARTON & Co., 


CLERKENWELL OpticaL Works, 


142 ST. JOHN’S ST., LONDON. 


Be Fully Illustrated List of Meteorological Instruments 
pncvading above) Post free, also List of Xmas Electrical 


For Photography, Unsurpassed for fine definition. 


Gone JENses 


TAYLOR Hopson_tre 
Srovucwrow Steeet Woexs LEICESTER, 


A. GALLENKAMP & CO., LTD. 
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& LIST. 
INSECT LIFE, SOUVENIRS OF A NATURALIST. 


By J.-H. FABRE. Translated from the French by the Author of ‘*‘ Mademoiselle Mori.” With a Preface by DAVID 
SHARP, M.A., F.R.S. Illustrated by M. PRENDERGAST PARKER. Crown 8vo, cloth elegant, gilt edges. 6s. 


THE EXPERIMENTAL STUDY OF GASES. 


mination of the Properties of Gases and of the more Important Researches connected with the Subject. By MORRIS wW. 
TRAVERS, D.Sc. With an Introductory Preface by Professor WILLIAM RAMSAY, LL.D., D.Sc. 8vo. tos. net. 


PRACTICAL CHEMISTRY. Sandpoint By ABEGG. 


Professor W. HERZ. With 3 Tables. Crown 8vo. 6s. 


THE LABORATORY COMPANION TO FATS AND OILS 


INDUSTRIES. By DR. J. LEWKOWITSCH, M.A., F.I1.C., F.C.S. 8vo. 6s. net. 
OIL AND COLOUR MAN’S FOURNAL.—*‘ The practical man, whether student or operative, will appreciate the care- 
fully compiled tables.” 


SECOND THOROUGHLY REVISED AND ENLARGED EDITION. 


CHEMICAL ANALYSIS OF OILS, FATS, WAXES, AND OF 


THE COMMERCIAL PRODUCTS DERIVED THEREFROM. By DR. 5. LEWKOWITSCH, F.1.C., F.C.S. 
255. net. 
SECOND EDITION, COMPLETELY REVISED AND ENLARGED. 


MIXED METALS OR METALLIC ALLOYS. 


Birmingham Municipal Technical School. Globe 8vo. 6s. 


ROYAL COLLEGE OF SCIENCE MAGAZINE.—‘ Will be found distinctly good by metallurgy students, and will be 
perused with interest and advantage by chemistry men. . . . It has fully justified its second edition.” 


THIRD EDITION NOW READY. 
THE THEORY OF LIGHT. By the late THOMAS PRESTON, M.A., D.Sc., F.R.S. 
Third Edition. Edited by CHARLES I. JOLY, M.A., Fellow 
a of Trinity College, Dublin; Andrews’ Professor of Astronomy in the University of Dublin and Royal Astronomer of 
Ireland. 8vo. 155. net. 


PRACTICAL HISTOLOGY By J. N. LANGLEY, M.A., Sc.D., F.R.S., Lecturer on Histo- 
© logy and Deputy Professor of Physiology in the University of Cambridge. 
Crown 8vo. 6s. 
LANCET.—* Anyone wishing to gain a knowledge of histology and of histological wie without the aid of any demon- 
oo pres See better with this book than with any other with which we are acquainted. . . . There is no doubt that the present 
work is excellent.’ 


EXPERIME NT AL HYGIENE. AN INTRODUCTORY COURSE OF WORK IN THE 
PRINCIPLES OF DOMESTIC SCIENCE. 
By A. T. SIMMONS, B.Sc. (Lond.), Associate of Royal College -of-Science, London, and E. STENHOUSE, 
B.Sc. (Lond.), Associate of Royal College of Science, London. Globe 8vo. 2s. 6d. 
EDUCATIONAL TIMES.—“ The style is clear, and the whole book bears the impress of the practical teacher. a oon 
illustrations and diagrams generally are distinctly above the average of those found in English school-books.” __ 


HYGIENE -FOR STUDENTS. 


of Cambridge University. Globe 8vo. 45. 6d. 


AN ELEMENTARY TREATISE ON THE CALCULUS. 


With Illustrations from Geometry, Mechanics and Physics. ‘By PROFESSOR GEORGE A. GIBSON, M.A., 
F.R.S.E. Crown 8vo. 
EDUCATIONAL NEWS.—“ Teachers of higher mathematics would do well to make a careful examination of this book. 
Many members of our profession have, through disuse, allowed their knowledge of the Calculus to rust; to those we can 
recomn.end no better book than this, for, the author is most up to date in his facts and nomenclature.” 


“Crown 8vo. 25. 


“ROVAL COLLEGE OF SCIENCE MAGAZINE.—* Will speedily find favour, especially with teachers. and studentS 
who have alseady found a want of common sense in:the ordinary method of treating geometry.” 


ALGEBRAICAL -EXAMPLES SUPPLEMENTARY TO HALL 


AND RMGHT:S S ALGEBRA FOR BEGINNERS and ELEMENTARY ALGEBRA (Chaps. I.-XXVII.). By 
H. S. HALL, M.A. Wah, or without Answers. Globe 8vo. 2s. 


YACMILLAN AND CO., LIMITED, LONDON. 
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OPTICAL WORKS, JENA. 
LONDON BRANCH: 


29 MARGARET ST., REGENT ST., W. 


NEW 


PHOTO-MICROGRAPHIC STAND, 


With very wide body-tube speciall 
designed for working with our MICRO- 
PLANARS. It is also fitted with a new 
Fine-Adjustment of great accuracy and 

possessing a very slow movement. 


These features render this Microscope 
ly itable for Photo-micro- 

graphy with the highest and lowest powers, 
as well as for ordinary visual observations. 


DESCRIPTIVE PAMPHLET FREE ON APPLICATION. 


GLASS BLOWING. 


All deseriptions of Mereury Pumps 


' for High Vacua. 

“X” RAY TUBES AND ALL KINDS OF 
. VACUUM TUBES. 

COSSOR, 

: 54 FARRINGDON ROAD, E.C. 
-. THE MOST NUTRITIOUS, 
YGRATEFUL—COMFORTING. 
COCOA 
BREAKFAST—SUPPER. 


HOLLOWAY’S 
PILLS 


Are invaluable for Indigestion, Biliousness, 
Heartburn & Fluctuating-Appetite 


Award. —— to the Royal Polytechnic Institution, Dr. H. 


CARL ZEISS, , LIQUID AIR IN LESS THAN 10 MINUTES, 


Dr. HAMPSON’S AIR-LIQUEFIER is now made to a standard pat 
tern, and numbers are in use in University Laboratories and elsewhere 44 
costes countries. The whole apparatus is neat and compact and its 

easily moved ; the Liquefier, without stand, being a cylinder 17 inches 
high and 8 inches in diameter. 


It begins to liquefy air in from 6 to 10 minutes after the admission of air 
= from 150 to 200 atmospheres pressure, making over a litre of liquid per 
our. 
It requires no ice and salt, carbonic acid, or other auxiliary refrigerant. 
It produces a perfectly clear liquid, which requires no filtering. : 
It works all day long day after day without plugging of pipes or valves, 
The operator has only one gauge to watch, and one valve to control. 


For Price and Particulars apply to the Sole Makers :— 


BRIN’S OXYGEN COMPANY, 
WESTMINSTER, LONDON. 


TO SCIENCE LECTURERS. 
HUGHES’ PHOTO-ROTOSCOPE CINEMATOGRAPHS. 


THE MOST PERFECT. 
No Flickering. Superb Mechanism. Price £27 7 0. 
The Moto-Photo Camera for taking the Pictures. 
Illustra Lists, 2d. 
See Mr. HuGues’ PATENT COMBINATION OPTICAL LANTERN 
&c. ~~ Triple Lantern constructed for B. J. MALDEN, Esq.; great 
success. New a 9 Microscope. Science Lanterns for Class De- 
monstration. Magnificent Results. Docwra Triple, Prize Medals, Highest 


RATTAN 
GuINNEss, Patent Pamphengo Science Lanterns. The Universal 
Lantern 4-inch Condensers, 4-wick Lamp, Portrait Combination front 
Lenses, 18s. 6d., Marvellous value. Science Lecture Sets. Novelties. 
The Lantern Kaleidoscope. Cheapest Lantern Outfits in the World. 
Grandly Illustrated Catalogue, over 180 choice Engravings, 6d. ; 
Postage, 44. Small Illustrated Catalogue, roo pages, free, sd. List of 
60,000 Slides and 300 Lecture Sets, Science Subjects, Views, &c., 6d. ; 
Postage, 2d. Pamphlets Free. W. C. HUGHES, Spsgciatist, 
Brewster House, 82 Mortimer Road, Kingsland, N. 


JUST PUBLISHED. 


C. BAKER’S December Issue of 
SECOND-HAND CATALOGUE 


MICROSCOPES, TELESCOPES, TRANSITS, 
SURVEYING INSTRUMENTS, &c. 
Post free to readers of Nature. 
244 HIGH HOLBORN, LONDON. 


THE IRISH NATURALIST. 


A Monthly Magazine of Irish Zoology, Botany, and 
Geology. Price 6d. 
Edited by GEO. H CARPENTER, B.Sc., and R. LLOYD 
nnual Su tion, 5s. ‘ost Free to any Add: 
Dublin: EASON & SO! , Lrpv., 40 Lower Sackville 
(to which Address Subscriptions should be sent) 
London: SIMPKIN, MARSHALL, HAMILTON, KENT, & CO., Ltd. 


TRADE 
MARK 


K. PRICE with 5-inch Condenser oo Am EXTRA FOR FRONT LENS ... 27/- 
‘selec 200/- 105/- 


THE GROGSAR is THE LENS ror 


SHARP and BRILLIANT ENLARGEMENTS. 


Suitable for Cond s 5 and 6in. diam. ~ ~ 7 and 8in. diam, : 
Price ooo £4 50 £6 5 0 


“OPTIMUS.” 
» OPTIMUS CANTILEVER ENLARGERS. 


g and 1oin. diam. 
£7 15 0 


OR USE WITH OIL OR ~ 
TINCANDESCENT GAS. 


L . . ~NEW LIST of PHOTOGRAPHIC and PROJECTION INSTRUMENTS, POST FREE. 


PERKEN, SON & CO. LTD. 


99, HATTON GARDEN, 


HOLBORN CIRCUS, E.C._ LO N D Oo N. 
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MACMILLAN & CO’S BOOKS 


FOR 


STUDENTS OF PHYSICS. 


AnINTRODUCTION to PRACTICAL 
use in Schools. By D. RINTOUL, M.A. 


A PRIMER OF PHYSICS. By B. 
STEWART. Illustrated. With Questions. Pott 8vo. 15. 


LESSONS in ELEMENTARY 
PHYSICS. By B. STEWART, LL.D., F.R.S. New 
Edition. Feap. 8vo. 4s. 6d. Questions. By T. H. 
Cork. Pott 8vo. 2s. 


AN EXERCISE BOOK OF ELE- 


MENTARY PRACTICAL oo By Prof. R. A. 
GREGORY, F.R.A.S. 4to. 2s. 


ELEMENTARY PHYSICS AND 


CHEMISTRY. By Prof. R. A. GREGORY and A. T. 
SIMMONS, B.Sc. In three stages. Globe 8vo. 15. 6d. each. 


EXERCISES IN PRACTICAL 


PHYSICS. By Prof. R. A. GREGORY and A. T. 
SIMMONS, B.Sc. Gl. 8vo. Parts I. and II. 2s. each. 


ELEMENTARY GENERAL 


SCIENCE. By A. T. SIMMONS, B.Sc., and LIONEL 
M. JONES, B.Sc. Gl. 8vo. 35. 6d. 


A MANUAL OF ELEMENTARY 


SCIENCE. By Prof. R. A. sagan and A. T. 
SIMMONS, B.Sc. Gl. 8vo. 35. 

INTRODUCTORY PRACTICAL 
PHYSICS FOR IRISH INTERMEDIATE SCHOOLS. 
By Prof. R. A. — and A. T. SIMMONS, B.Sc. 
Globe 8vo. 2s. 


AN ELEMENTARY COURSE OF 
PHYSICS. Edited by Rev. J. C. P. ALDOUS, M.A. 
Ex. cr. 8vo. 7s. 6a.; or PART I.—MECHANICS, 
PROPERTIES OF MATTER, HYDROSTATICS, 
HEAT. By Rev. J. C. P. ALDOUS, M.A. 4s. 6d. 
PART II.—WAVE MOTION, SOUND AND LIGHT. 
By W D. EGGAR, M.A. 2s. 6d. PART IIL— 
MAGNETISM AND By F. R. 
BARRELL, M.A., B.S 


INTERMEDIATE COURSE OF 


PRACTICAL PHYSICS. By Prof. A. SCHUSTER, 
F.R.S., and C. H. LEES, D.Sc. Cr. 8vo. 55. 


PHYSICS NOTE BOOK. 4to. 2s.6d. net. 


LESSONS in ELEMENTARY PRAC- 
TICAL PHYSICS. By B. STEWART, LL.D., F.R.S., 
and W. W.H. GEE. ol. I. GENERAL PHYSICAL 
PROCESSES. Crown 8vo. 6s. Vol. II. ELECTRICITY 
and MAGNETISM. Crown 8vo. 7s. 6d. Vol. III. Part I. 
— ACOUSTICS. ByC. L. BARNES, M.A. 


PRACTICALPHYSICS forSCHOOLS 
and the JUNIOR STUDENTS of COLLEGES. By 
B, STEWART and W. W. H. GEE. Gl. 8vo. Vol. I. 
ELECTRICITY AND MAGNETISM. 2s. 6d. 


QUESTIONS and EXAMPLES on 


EXPERIMENTAL PHYSICS: Sound, Light, Heat, 
Electricity, and Magnetism. By B. LOEWY. Fcap. 8vo. 2s. 


A GRADUATED COURSE of 
"NATURAL SCIENCE for ELEMENTARY and TECH- 
NICAL SCHOOLS and COLLEGES. By B. LOEWY. 
Part I. FIRST YEAR’S COURSE. Gl. 8vo. 2s. 


Part II. 2s. 6d. 
LABORATORY MANUAL of 


PHYSICS AND APPLIED ELECTRICITY. Edited 
“by E. L. NICHOLS. In 2 Vols. 12s. 6d. net each. 


THE OUTLINES OF PHYSICS. 
By E. L. NICHOLS. Crown 8vo. 7s. 6d. net. 


ELEMENTS OF PHYSICS. By 
E. L. NICHOLS and W. S. FRANKLIN. Three Vols, 
8vo. I. MECHANICS and HEAT. MII. ELEC. 
TRICITY and MAGNETISM. III. SOUND and 
LIGHT. 6s. net each. 

On LABORATORY ARTS. _ By Prof. 
RICHARD THRELFALL, M.A.,F.R.S. Cr. 8vo. 6s. 

A TEXT-BOOK of the PRINCIPLES 
of PHYSICS. By ALFRED DANIELL, M.A., LL.B 
D.Sce., F.R.S.E. Third Edition, Medium 8vo. 21s. 

PHYSICS for STUDENTS of MEDI. 
CINE. By ALFRED —— M.A., LL.B., D.Sc., 
F.R.S.E. Feap. 8vo. 

THE STEAM ENGINE AND GAS 
AND OIL ENGINES. By Prof. JOHN PERRY, 
D.Sc., F.R.S. 8vo. 75. 6d. net. 

PRACTICAL LESSONS in PHY- 
By ALFRED EARL, M.A. 

EXAMPLES iN PHYSICS. With 
Answersand Solutions. By D.E. JONES, B.Sc. Second 
Edition, revised and enlarged. Feap. 8vo. 35. 6d. 

ELEMENTARY LESSONS in 
HEAT, LIGHT, and SOUND. ByD. E. JONES, B.Sc. 
Gl. 8vo. 25. 6d. HEAT, separately, sewed, Is. 

LESSONS in HEAT and LIGHT. 
ae a Students. By D. E. JONES, B.Sc. 

HEAT, for ADVANCED 
By E. EDSER, A.R.C.Sce. GI. 8vo. 


HEAT. By Prof. P. G. Tair. “Cr. 8vo. 6s. 


The THEORY of HEAT. By Prof. 
T. PRESTON, M.A. (Dub.), F.R.S. 8vo. 17s. net. 
The THEORY of SOUND. By Lorp 
F.R.S. Second Edition. Two vols. 8vo. 

12s. net each 

The THEORY of LIGHT. By Prof. T. 
gr ge M.A., F.R.S. Third Edition. Edited by 

Cc. i. JOLY, M.A. 8vo. 155. net. 

LIGHT: a Course of Experimental 
Optics, chiefly with the Lantern. By ree WRIGHT. 
Illustrated. New Edition. Cr. 8vo. 

LIGHT VISIBLE and INVISIBLE. 
THOMPSON, F.R.S. _ Illustrated. 

ELEMENTARY LESSONS _ IN 

ELECTRICITY AND MAGNETISM. B 
THOMPSON, F.R.S. New Edition. Feap. 

MAGNETISM AND ELEC. 

ge BEGINNERS. By H. E. HADLEY, 
B.Sc. vo. 25. 6d. 

ELECTRICITY and MAGNETISM 

By F. W. SANDERSON, M.A. 
8vo. 25. 6a. 

ELECTRIC WAVES: RE- 
SEARCHES ON THE PROPAGATION OF ELECTRIC 
ACTION WITH FINITE VELOCITY THROUGH 
SPACE. By Prof. H. HERTZ. Translated by D. E. 
Preface by LORD KELVIN, 


MACMILLAN AND CO., LIMITED, LONDON. 
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£28 7s. CRUISE 
on the Magnificent OceanYacht ‘“‘ARGONAUT.” 


Tonnage 3254, H.P. 4000. Electric Light. First-class Cuisine. 
Sailing as follows to THE MEDITERRANEAN :— 
December 24th—From Marseilles to Palermo, Jaffa (for 
Jerusalem), Alexandria (for Cairo), Malta 

returning to Marseilles January 17th, 1902. 


Return Ticket London—Marseilles included. 
This Cruise is under the auspices of the Co-operative Cruising Co., Ltd. 


£10 10s. and £13 18s. TOURS to ROME. With 
Optional extensions to Naples, Assisi, Perugia, Florence, 
Venice, and the Riviera. 

£12 12s. 6d. TOURS to FLORENCE and VENICE. 


Full Particulars from the Secretary— 
5, ENDSLEIGH GARDENS, EUSTON, LONDON, N.W. 


Phcenix Assurance Co., Ltd. 


PHCNIX FIRE OFFICE. 
19 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W. 


ESTABLISHED 1782. 


MODERATE RATES. ABSOLUTE SECURITY. 
EL LIGHTING RULES SUPPLIED. 
RAL LOSS SETTLE 64 


MENTS. 
OMPT PAYMENT OF CLAIMS. 
LOSSES PAID OVER £25,000,000. 


ESTABLISHED 1851. 


BIRKBECK BANK. 


Southampton Buildings, Chancery Lane, London. 
lo 
3 Jo 


DEPOSIT ACCOUNTS 
repayable on demand. 3 
The BIRKBECK ALMANACK, with full particulars, post free. 
FRANCIS RAVENSCROFT, Manager. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, irogyra, Desmids, Diatoms, Amceba, Arcella, Actinosphzrium, 
Vorticella, Stentor, Hydra, F Floscularia, Stephanoceros, Melicerta, and many 
other Specimens of Life. Price 1s. per Tube, Post Free. Helix 
pomatia, Astaeus, Amphioxus, Rana, Anodon, &c., for Dissection purposes. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 

The following animals can always be supplied, either living 
or preserved by the best methods :— 


Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia, 
onium; Hormiphora (preserved) ; Leptoplana ; jiporus ; us; Nerety 
Aphrodite, | Arenicola, Lanice, Terebella ; Balanus, 


WATKINS & DONCASTER, 


NATURALISTS, 


AND MANUFACTURERS OF 


CABINETS AND APPARATUS 


FOR ENTOMOLOGY, BIRDS’ EGGS AND SKINS, AND ALL 
BRANCHES OF NATURAL HISTORY. 


SPECIAL SHOW-ROOM FOR CABINETS. 


De Our Catalogue (96 pp.) Post free on application. 

N.B.—For Excellence and Superior! 
references are permit’ 

patrons, Museums, Colleges. &e. 


A LARGE STOCK OF INSECTS, BIRDS’ EGGS 
AND SKINS. 


of Cabinets and 
to distinguished 


Birds, Mammals, &c., Preserved and Mounted by First-class Workmen 
true to Nature. 
All Books and Publications on Natural History supplied. 


36 STRAND, LONDON, W.C. 


(Five Doors from Charing Cross.) 


COLLECTIONS OF 


MINERALS, ROCKS or FOSSILS 


to illustrate the leading Text-books on 


GEOLOGY, PHYSIOGRAPHY and MINERALOGY. 


50 Specimens in Box, 12/6 ; 100 do., 21/-; 200 do., 42/- 


A large Stock of Minerals, Rocks, Fossils and Microscopic Objects 
Sor selection. 


CATALOGUES GRATIS. 


Geologists’ H , Cabinets, Card Trays, Glass-capped Boxes, &c., 
&c., always in stock. 


THOMAS D. RUSSELL, 
78 NEWGATE STREET, LONDON, E.C. 


Minerals, Rocks, Fossils, Metallic Ores, Rough Precious Stones, &c. 


Collections of above for Prospectors, Mining Engineers, 
Technical Schools, and for Private Study. 


| MINERALS FOR ALL PURPOSES. ROCKS FROM NUMEROUS LOCALITIES. FOSSILS 


FROM ALL BRITISH FORMATIONS. 
ROCK SECTIONS :— 


| Precious Stones, Meteorites, Rare Minerals, Cases, Glass 
| Top Boxes, Geological «Apparatus, Cabi Cabinets, © ays, Lantern 


ALL LISTS ‘OF 


JAMES R. GREGORY & CO., 


MINERALOGISTS, &c., 


| To Science & Art Department, British, Indian, & Colonial Museums, &c. 


Office and Stores ;— 


i, KELSO PLACE, STANFORD RD., KENSINGTON, W. 


| EDWARD JAMRACH 


Gammarus, 
Ligia Mysis, Nebalia, “Carcinus ; Patella, Buccinum, Eledone, Pectens | 


Bugula, Crisia, Pedicellina, Holothuria, Asterias, 
(preserved), Scyllium, Raia, &c., &c. 
For prices and more detailed lists apply to 
Biological Laboratory, Plymouth. 


Echinus ; Ascidia, Salpa 


THE DIRECTOR. 


} 


| 


(Late CHARLES JAMRACH), 
NATURALIST, 
180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
Netsukis China, Lacquers, Gongs, Shells, and other Curios. 


NOTICE.—Advertisemenis and business letters for NATURE should be addressed to the Publishers; Editorial 
communications to the Editor. The telegraphic address of NATURE is “ PHUSIS,” LONDON. 


SUBSCRIPTIONS TO 


O14 
& F 


I 10 


Cheques and Money 
OFFICE: MARTIN'S 


CHARGES FOR ADVE 


*Three Lines in Column 
Per Line after 
One Sixteenth Page 
One Eighth Page, or Quarter Column 
Quarter or Halfa Column... 
Half a Page, ora Column. ...... 
Whole Page 
* The first line being in heavy type is charged for as Two Lines. 


Orders payable to MACMILLAN & CO., Limited. 


STREET, LONDON, W.C. 
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CONTRACTORS ‘fo “HIS: MAJESTY'S GOVERNMENT. 


C.E. MULLER, ORME & CO. 


148 HIGH HOLBORN, 
LONDON, W.C. 
MANUFACTURERS OF APPARATUS FOR TEACHING 


CHEMISTRY, PHYSICS, 
MECHANICS, HYDROSTATICS, 


DEALERS IN PURE AND COMMERCIAL 
CHEMICALS. 


o@~ SPECIAL TERMS TO COLLEGES, 
SCHOOLS, INSTITUTES, &c. 


Scientific Glass-Blowing from Sketch 
promptly executed by our own workmen. 


SCIENTIFIC APPARATUS REPAIRED. 
STUDENTS SETS OF APPARATUS. 


NEW ELECTRICAL LIST—JUST READY 


SPECIAL LIST OF BALANCES POST FREE 


& MERCER, 


TOWNSON 


(EsTABLISHED 1798.) 
RETAIL—89 BiSHOPSGATE Staeet WITHIN, E.C. WHOLESALE—34 Camomite Staeer, £.0. 


Scientific Apparatus Manufacturers and Laboratory 
Outfitters to the Home and Colonial of 
H.M. Government, Scientific Institu pleges, 
and the various Industries My the works 


Complete Illustrated Catalogue of over 650 pages, with about Tlus- 
trations, 28. 6d., or by Post 3s. (Free to Colleges and Sci .) 


DIFFRACTION SLIDE, 3}” x 3}” Lantern Slide, ruled with 


ir? lines to the inch, fur direct projection of the Spectrum colours, 
for lantern experiments in interference, illustration of Newton's 
rings, &e. 18/6. 

MAGNESIA “LIME” CYLINDERS 
the Lantern. Will not slake, therefore require 
no sealing up. Give excellent results—do not 
crack. 2/6 per doz. 


“ CARRODUS” _DEFLAGRATING 
SPOON. A new form for lecturers and experi- 
mentalists, with interchangeable spoon; always 
ready, always clean; once used, always used. 
1/6 each. Extra Spoons, 1/- per doz. 

NEW BLAST BUNSEN BURNER 
for producing a very high temperature without 
the aid of a Foot Bellows. Will burn stout Copper 
wire, and decompose marble. Unique for the 
= Table and Laboratory ignitions. 4/6 

_ADETACHABLE cach 
FORMALDEHYDE LAMPS for disin- 
fecting Sick Rooms. 12/@ each. 

METEOROLOGICAL CHARTS. Ruled for the Month's Record 
of Rain, Wind, Max. and Min. Temperature, nee ony Barometric 
Readings in millimetres and inches. Set of Twelve for 1902, 1/8, 

post free. 
NEW REFRACTOMETER for the Optical of 


Alcohol and Extract in Wines and Beers. With Tables, £16 10s. 
complete. 


85 


COMPLETE OUTFITS AND SEPARATE PARTS 


FOR 


RADIOGRAPHY. 


ILLUSTRATED LIST POST FREE, 


OR CALL AND INSPECT OUR INSTALLATIONS. 


EVERYTHING NOVEL AND ORIGINAL. 


HIGHEST REFERENCES. 


ISENTHAL & CO, 


MORTIMER STREET, LONDON, W. 


Contractors to H.M. War Office, Admiralty, India Office, 


Colonial Office, &c 


AMERAS 


TRIPOD CAMERAS 

HAND CAMERAS 
KODAKS (with Goerz Lenses) 
PHOTOGRAPHIC OUTFITS 


TEREOSCOPIC 


DEVELOPING, 
LESSONS PRINTING, 
OMPANY'S ENLARGING. 


i” 106 & 108 REGENT STREET, 


IELD GLASSES 


By ZEISS, (Gord 47 100 

GOERZ, & o° Ditto 8 oo 

ROSS. Ditto (Goce) 8150 

& High Power, = 10 Ditto Zeiss) tr 00 

Z Big Field, = 412 Ditto (Zeiss) 11 00 

© Portability. 12 Ditto (Goerz) 10 00 


W., and 54 CHEAPSIDE. 


anv Co. Limitep, at St. Martin's Street, London, W 


Printed by Ricnarp CLay anp Sons, LimitEp, at 7 & 8 Bread Street Hill, Queen Victoria Street, in the City of London, and published by MACMILLAN 
-C., and Tue MACMILLAN Company, 66 uth Avenue, New York.—Tuursp vy, Dec. 19, rgot- 
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GENERAL 


A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


“To the solid ground 
Of Nature trusts the mind which builds for aye.” —WoORDSWORTH. 


No. 1678, VOL. 65] THURSDAY, DECEMBER 26, 1901. 


[PRICE SIXPENCE. 


Registered as a Newspaper at the General Post Office.) (All Rights are Reserved. 


NEWTON 5 This Universal Lantern Base-board is made to fold 
& CO. Ss has been for the so the 

projection of experiments y packed into a box 1 x 
and slides either horizontally X 20}. 


“ 1a) or vertically ; it can easil 
J y 
DEMONSTRATOR LANTERN, be for use Prics Comptete, £9. 
tern Microscope. 
FOR LIMELICHT OR ELECTRIC. The most simple No Science School is com 
With Prism for Erecting, and efficient “os plete without one. Will be 
and for Vertical Projection. Single Lantern sent on approval if desired. 
Price £10 10s. 


yet constructed 
for general 
8 FLEET 
LONDON. 


scientific work. 


THIS SEASON'S 
CATALOCUE OF 
SLIDES, &c., 


1 
1 
rf 
+ 


REYNOLDS & BRANSON, Litd., 
EsTIMATES AND] ED (CaTaLocugs Free 


NEGRETTI & ZAMBRA’S 
TRAVELLER'S SCIENTIFIC COMPANION. 


=4 


MICROSCOPE. 


With Eye-piece § inch, 4 inch 
Object - glasses, in Mahogany 


— 
£5 12s. 6d. Aneroid Barometer with Altitude Scale, Cage with Luminous Dial for 


Night Marching, and Th for Ai Clinical 

Double Nose-piece, 9/- extra, | Machines be 
Focussing Subs extra PRICE £4 10s. to £7 10s. 

SS deameindatagad Can also be had Mounted in Gold and Silver Cases. 

Special” Price List of Instruments, suitable for 


; R. & J. BECK, L td., sents, free by Post. : 
NEGRETTI & ZAMBRA, 


68 CORNHILL, 38 HOLBORN VIADUCT, E.C. 
Brancues—45 CORNHILL; 122 REGENT STREET. 


IL.ON D TWO GOLD MEDALS PARIS EXHIBITION 1900. 
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UNIVERSITY OF LONDON. 


NOTICE IS HEREBY GIVEN, that on WEDNESDAY, 30th of 
APRIL next, the Senate ‘will proceed to _— Examiners in the fo lowing 
Departments for the year commencing Jul 1902. 

Th he Examiners named below are ae: Bey and intend to aa them- 
selves for re-election. 


Examinerships. Salaries Present Examiners, 
(Each.) 
ARTS AND SCIENCE. Prof. J. S. Reid, M.A., Litt.D 
rot. att. D. 
Two in Latin ‘ei 200{ R, D. Hicks, Esq., M.A 


J. E. Sandys, Esq., Litt.D. 
Rev. W. Rutherford, M.A., 


L.D. 
Prof. J. W. Hales, M.A. 
Two in the English an 1501 Prof. A. S. Napier, D.Litt., Ph.D., 
and Literature M.A 
Prof. F. York Powell, M.A. 
Arthur Hassall, Esq., M.A. 
Prof. Frederick Spencer, Ph.D., 


M.A. 
\ Prof Paul Barbier. 

Karl Breul, Esq., Litt.D., Ph.D., 
6 { M.A 


E. L. Milner-Barry, Esq., M.A. 


Two in Greek 


Two in History 100 { 
Two in the French 
and Literature 3 
Two in the German monger) 
and Literature J 


Two in the Hebrew Text of the 
Old Testament, the Greek 
Text of the New Testament, { Rev. C. F. Burney, M.A. 
the Evidences of the Christian 5°\ J. F. Stenning, Esq., M.A. 
and Scripture His- 


tory.. 
Two in Mental and Moral We G_F. Stout, M.A. 
Science a W. E. Johnson, Esq., M.A. 


Prof. C. F. Bastable, M.A. 

60 | Prof. W. A. S. Hewins, M.A. 
Oscar Browning, Esq., M.A. 

25 { Prof. James Sully, M.A., LL.D. 
A. MacMahon, D.Sc., 


| Proi y Greenhill, M.A., F.R.S. 
Prof. Poynting, D Sc. »M.A,, 


Two in Political Seay 


Two in The Art, Theory, | 
History of Teaching ove 
Two in Mathematics 


Natural Philosophy 


Two in Experimental Philosophy 210 F.R 
Prof. 
Two in Chemistry ... 240 Se. PRS. 


Vacant. 
135 Prof. F. W. Oliver, M.A., D.Sc. 
{ Prot R. W. Phillips, M.A., D.Sc. 
Prof. G. B. Howes, LL.D., F.R.S. 
120. Adam Esq., M.A., 


(Pi J. Sollas, D.Sc., LL.D., 
Prof. G. A. J. Cole, F.G.S. 


Two in Botany and Vageeatiie 
Physiology } 


Two in Comparative 
and Zoology } 


Two in Geology and Physical 
Geography ak } 


Laws. 


Two in Jurisprudence, Roman 
Law, Principles of Legisla- 
tion, and International Law 

Two in Equity and Real and 
Personal Property 5 te Cyprian Williams, pat » LL.B. 

Two in Common Law and Law sol weet Fraser, Esq., M.A., LL.D. 
and Principles of Evidence Gagers, Esq., » LL.D., 

H. Leonard, M. A., B.C.L. 

A. T. Carter, Esq., D.C.L. 


{k Pawley Bate, Esq., LL.D., M.A. 
100 . Walker, LL-D., Litt. D., 


< ‘Elgood, Esq., B.C.L., M.A. 


Two in 
of England } 


Mepicine. 


Taylor, Esq., M.D. 
V. Poore, Esq., M.D. 
Watson Cheyne, C.B., 
M.B., C.M., F.R.C.S 
Edmund Esq., M.B. 
ss ‘ia Prof. A. H. Young, M.B. 
Prof. Arthur Robinson, M.D. 
Prof. G. McKendrick, M.D., 
F.R 


Prof. Starling, M.D., F.R.S. 
Routh, Esq., M.D., B.Sc. 
* 795 \ Vacant 


Two in,Materia Medica and f Prof. J. Rose Bradford, M.D., 
} 100 x 


Two in Medicine 210 


W. 
‘Two in Surgery 
Two in Anatomy ... 


Two in Physiology 


Two in Obstetric Medicine 


Pharmaceutical Chemistry 2. F.R E M.D., M.A. 
erry, Esq., } 
Two in Forensic Medicine go { P. Esq., M.D., B.Sc. 
acan 


Two in State Medicine 30 { VC Tak Esq. ’ 
res sq 
Two in Menta] Physiology ss {Por D. 
ou 


Music. 


Two in Music so { Sit Walter Parratt, Mus. Doc. 
se C. W. Pearce, Esq., Mus. Doc. 
andidates must send in their names to the Principal, with any attes 
FEBRUARY they desirable, on before SAT URDAY, 
Yx. (It is particularly desired b th S 3 
of any kind be made to ‘its individual application 
University of London, By order of the Senate, 


South Kensington, S, W., U 
ARTHUR W. RUCKER, M.A. 


| MEDICINE offers two STUD 


| stipend of £700 per annum. 


& 


BIRKBECK INSTITUTION, 


Breams Buildings, Chancery Lane, E.C. 


Principat: G. ARMITAGE-SMITH, M.A. 


Science Classes with Practical Work. 


DAY AND EVENING COURSES for— . 
UNIVERSITY of LONDON.—B.Sc. Pass’ and Honours, 
Inter. Sci., Prelim. Sci., and Inter. M.B. (Chemistry) Examinations. 
CONJOINT BOARD, DENTAL and PHARMACEUTICAL 
EXAMINATIONS. 

COMPLETE DAY COURSE IN METALLURGY AND MINING. 

HIGHLY EQUIPPED LABORATORIES, for— 


CHEMISTRY, PHYSICS, BIOLOGY (ZOOLOGY and BOTANY), 
METALLURGY, GEOLOGY and MINERALOGY. 


EVENING CLASSES in all BRANCHES of SCIENCE. 
Prospectus free. Calendar (Session 1901-2) 6d. By post 8d. 


JENNER INSTITUTE of PREVENTIVE 
MEDICINE. 


The Governing Body of the — INSTITUTE of PREVENTIVE 
NTSHIPS, of the value of £150, for the 
purpose of research. (1) In the BACTE RIOLOGICAL DEPARTME NT, 

and (2) in the PATHOLOGICAL CHEMISTRY DEPARTMENT of 
the Institute under the direction of the Governing Body. 

The Studentships are tenable by British (including Colonial) subjects for 
one year, but renewable for a second year at the option of the Governing 
jody. 

Applications for either of the above »ppointments to be sent in without 
delay to 


ALLAN MACFADYEN, M.D., Secretary to the Governing Body. 
Chelsea Gardens, London, S. W. 


UNIVERSITY OF BIRMINGHAM. 
FACULTY OF SCIENCE. 
PROFESSORSHIP OF METALLURGY. 


The Council invite applications for a Chair of Metallurgy at an inclusive 
The Professor will be required to enter on his 
duties in April, 1902 
Higher Consultative work, to keep in touch with Metallurgical Practice, 
will be permitted to the Professor, provided that this work does not inter- 
fere with the proper discharge of University duties. 
Applications, accompanied by sixty copies of testimonials, should be sent 
to the undersigned on or before January 31, 1902. 
Further particulars may be obtained from 
GEO. H. MORLEY, 
Secretary. 


UNIVERSITY OF BIRMINGHAM. 
FACULTY OF SCIENCE. 
PROFESSORSHIP OF MINING. 


The Council invite applications for a Charr of Mining at an inclusive 
stipend of £600 per annum. ‘The Professor will be required to enter on his 
duties in April 1902. 

Higher Consultative work, to keep in touch with Mining practice, will be 
permitted to the Professor, provided that this work does not interfere with 
the proper discharge of University duties. 

Applications, accompanied by sixty copies of testimonials, should be sent 
to the undersigned on or before January 31, 1902. 

Further particulars may be obtained from 

GEO. MORLEY, 
Secretary. 


THE DURHAM COLLEGE OF SCIENCE. 
NEWCASTLE-UPON-TYNE. 
ENGINEERING :DEPARTMENT. 

WANTED AT ONCE.—DEMONSTRATOR in MECHANICAL 
ENGINEERING, who will also be required to assist in Electrical kngin- 
eering Laboratory. 

Stipend commencing at £145 per annum. 

Apply, with one set of testimonials, on or before January 2, 1902, to the 
Secrerary at the College. 


MR. R. A. BUDDICOM, B.A.Oxon., F.G.S., 


Curator lately resigned of the Plymouth Museum and Art Gallery, acts 
as Consultant in Designing Museum Buildings, Cases, Collections.— 
17 Craven Hill Gardens, Hyde Park, W. 


For other Advertisements similar to above, see page \xxxiii. 
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UNIVERSITY OF ST. ANDEEWS. _ 
IVERSITY COURT of the UNIVE ° 

.AiSREWS invite, APPLICATIONS for the APPOINTMENT. of 

ADDITIONAL EXAMINER for GRADUATION in the SUBJECT 


MISTRY. 
(an with Testimonials, should be lodged on or before FRIDAY, 
January 10, 1902. with the UNDERSIGNED, from whom further infor- 


be obtained. 
OHN E. WILLIAMS, Secretary and Registrar. 


St. Andrews. December 17, 1901. 


ROYAL ALBERT MEMORIAL COLLEGE, 
EXETER. 

WANTED.— DEMONSTRATOR IN BOTANY AND 

CHEMISTRY. Salary to commence at £120. 
Apply before January I, 1902, to the PRINCIPAL. 


WANTED in February next, an Assistant 
thoroughly acquainted with Agricultural Botany. Must be well up in 
the purity and germination tests of agricultura and grass seeds. One 
who has been at one of the seed-control stations abroad preferred. 
Salary, £120.—Applications, accompanied with recent testimonials, to 
the jirectors, Aynsome Agricultural Station, Cartmel, Grange-over- 
Sands, Lancs. 


HEATHCOTE SCIENCE 


LABORATORIES. 
a SCIENTIFIC RESEARCH work can be carried out 
COMMERCIAL and SCIEN TMEMISTRY. ELECTRICITY, General 


d BACTERIOLOGY. Réntgen Ray Work and Photography 
Privat uition in the above Subjects. 

ELECTRIC Currents. e ATT, 


Heathcote Street, Gray's Inn Road. 


DARTON’S LATEST 
IMPROVED SELF-RECORDING 
BAROGRAPH. 

FITTED WITH LEVER MOVEMENT. 

Can be obtained through all Opticians, or of 
the Makers, 


F.DARTON & Co., 


CLERKENWELL Optica. Works, 


142 ST. JOHN’S ST., LONDON. 


i= Fully Illustrated List of Meteorological Instruments 
aang above) Post free, also List of Xmas Electrical 
NOvelties. 


BROWNING’S 
SPECTROSCOPES. 


MCCLEAN’S STAR SPECTROSCOPE, 


For use with a 3-inch or larger Telescope. 


For Astronomical Work, £2 : 10: 0. 
With Slit Adaptor for Chemical and Astronomical 
Work, £3: 7: 6. 


Double for carr 
ying above Spectroscope, 
and an Eye-piece, or two Eye-pieces of different 
powers, £1: 15: 


CATALOGUES POST FREE. 


JOHN BROWNING, oPTIcIAN, 
63 STRAND, W.C. 


The 1902 edition is not only 
revised and brought thoroughly 
up to date, tut contains several 
important new features. All 
plates and films have been 
re-tested. 


Full prospectus on request. 


Sold by all chemists and dealers. 


Price 1/- COMPLETE WITH 
PENCIL, BAND, and EXPOSURE TABLET. 


Burroughs Wellcome & Co., 
Snow Hill Buildings, LONDON, E.C. 


F 
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_SHEPHERD PROCESS.) 
A simple, inexp , and ble process, BASED UPON SOUND SCIENTIFIC 
PRINCIPLES, for obtaining ae of any object in its natural colours, 
Pe mage 4 reproducing every shade and tint, ina manner absolutely satis- 
= to the eye. NATURAL COLOUR .LANTERN SLIDES, 

REOSCOPIC VIEWS, and all APPARATUS and MATERIAL for 
working the process NOW "READY. The LanTERN Siipgs are of the 
STANDARD SIZE, 3} inches square, are PERFECTLY TRANSPARENT, AND 
CAN BE SHOWN IN —_ ORDINARY LANTERN. A number of examples are 

on view at our oeemione. 
EXPERIMENTAL OUTFITS from £2 
STA NDARD. “OUTFIT, £8 14s. 
NEW DESCRIPTIVE BOOKLETS AND CATALOGUES NOW READY. 
gap See ‘‘ Nature,” October 31, page 657. 


Natural Colour Photographs made to order from Natural 
History Specimens, Microscopic Objects, Works of Art, 
&c., either as lantern Slides or larger tPansparencies. 


MEASURED LIGHT FILTERS FOR THE THREE- 
COLOUR PROCESS (MEDAL Royal Photographic Soc., 1899). 
ware or Circular, 1 in. to 6 in. diameter. 
Makers oF 

THE CAD “ye! ABSOLUTUS AND GILVUS LIGHT 
PILTERS for the S evens Plate. Giving Photographs which represent 
the luminosity of all exactly as seen by the eye. All sizes, square or 
circular. Caps and fittings ings stocked in several patterns. See Circulars. 

AGENTS FOR T 


CADETT SPECTRUM PLATE. 


SANGER SHEPHERD & CO., 


TORY AND OFFICES— 


5, 6 & 7 Gray's Inn Passage, Red Lion St., Holborn, London, W.C. 
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W. WILSON. 
COLLEGE SPECTROMETER. 


= 


I min. Fine adjust- 
ment to telescope and 
prism table. Rack 
motion to telescope ; 
adjustable slit and 


collimator. _ Rising 
and adjustable prism 
table ... £110 O 
With 6” Circle, reading to 30” sa 3 1440 0 
Spectrometers made to the highest degree of accuracy. 


1 BELMONT STREET, CHALK FARM, N.W. 


G. BOWRON, 57 Edgware Road, London, W., 
has always on hand a large and varied stock of 
SECOND-HAND APPARATUS 
BY STANDARD MAKERS, IN PERFECT WORKING ORDER, AT EXTREMELY 

: MODERATE PRICES. 
As supplied to the National Physical Laboratory ; Aberdeen, Aberystwyth, 
Birmingham, Nottingham and Glasgow Universities ; Bedford, Bradford, 
Clifton, Heriot Watt and Yorkshire Colleges ; and twenty other Scientific 
Institutions, Polytechnics, &ce. 


for lecture or laboratory purposes, might consult the list with advantage.” 
List on application by mentioning NATURE. 


TO SCIENCE LECTURERS. 
HUGHES’ PHOTO-ROTOSCOPE CINEMATOGRAPHS. 


THE MOST PERFECT. 
No Flickering. Superb Mechanism. Price £27 7 0. 
The Moto-Photo Camera for taking the Pictures. 
Illustrated Lists, 2d. 
See Mr. Hucues’ PATENT COMBINATION OPTICAL LANTERN, 
&c. Miniature Triple Lantern constructed for B. J. MALDEN, Esq.; great 
success. New Guyizicews Microscope. Science Lanterns for Class De- 
monstration. Magnificent Results. Docwra Triple, Prize Medals, Highest 
Award. — to the Royal Polytechnic Institution, Dr. H. GRATTAN 
Guinness, &c, Patent Pamphengo Science Lanterns. The Universa! 
Lantern 4-inch Condensers, 4-wick 
Lenses, 18s. 6¢., Marvellous value. Science Lecture Sets. Novelties. 
The Lantern Kaleidoscope. Cheapest Lantern Outfits in the World. 
Grandly Illustrated Catalogue, over 180 choice Engravings, 6d. ; 
Postage, 44. Small Illustrated Catalogue, 100 pages, free, sd. List of 
60,000 Slides and 300 Lecture Sets, Science Subjects, Views, &c., 6d. ; 
Postage, 2d. Free. W. C. HUGHES, Spsciauist, 
Brewster House, 82 Mortimer Road, Kingsland, N. 


5” Circle, reading to | 


comparison prism to | 


Se Nature says: ‘‘ Teachers requiring efficient apparatus at a low cost, 


p, Portrait Combination front | 


| CHEAP SPECTROSCOPES 


Write for full description of well-made Spectroscopes at 


£5 0 0; £6 10 0; £8 0 0 


WAVE-LENGTH SCALES. 


Photographic Scales adapted to the above Instruments, seen in 
juxtaposition to the spectrum, and Reading Wave- 
lengths Direct. — 


Price, adapted to any of the above Instruments ... 22 10 0 


ADAM HILGER, 


75a CAMDEN ROAD, LONDON, N.W. 
(Late of 204 STANHOPE STREET.) 


GAMBRELL BROS. 


CONTRACTORS TO H.M.’s GOVERNMENT, 
17 GILTSPUR STREET, LONDON, E.C. 
NEW FORM 


MAGNETOMETER- 
GALYANOMETER 


WITH 


DIVIDED SCALE, 
ANTI-PARALLAX MIRROR, 
REMOVABLE GLASS WINDOW, 
ADJUSTABLE TORSION-HEAD 
WITH REMOVABLE CAP 
CELLULOID BACK, 
POLISHED MAHOGANY CASE, 
MAGNET CLOSE TO BACK OF 
INSTRUMENT. 

Price .. 15s. 


SCIENTIFIC 
APPARATUS 
FOR SCHOOLS. 


LISTS POST 
FREE. 


TAMBLYN-WATTS, SETTLE, YORKS. 


| 
| 


APPARATUS FOR DETERMINING THE 
DYNAMICAL EQUIVALENT OF HEAT. 


4 


As used at the Cambridge University 
Laboratories and by 

E. H. Griffiths, F.R.S., in his course of 
Lectures at Leeds, 


INSPECTION 


WwW. G. PYE & CO., 


SCIENTIFIC INSTRUMENT MAKERS, 
GRANTA WORKS, MILL LANE, CAMBRIDGE. 


CONTRACTORS TO H.M. GOVERNMENT. 
SPECIAL ATTENTION GIVEN TO APPARATUS FOR TEACHING 


PHYSICS AND PHYSIOLOGY. 


Good Workmanship, Substantial Designs, Moderate Prices 


Prompt Delivery. 


renee AS USED IN THE UNIVERSITY LABORATORIES OF 


CAMBRIDGE. 


GALVANOMETERS AND RESISTANCE BOXES A SPECIALITY. 


LISTS FREE ON APPLICATION. 


INVITED FROM INTENDING PURCHASERS. 
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BAUSCH & LOMB’S 
LABORATORY, 
BACTERIOLOGICAL 


ADVANCED MICROSCOPE. 


MODEL B.B. 
THE PCPULAR 
FAVOURITE. 


With Screw Substage, Iris 
Diaphragm, Coarse and Fine 
Brass Stand, in 
Polished Wood Cabinet with 
Lock and Key, £5 0 O 


HUYGHENIAN 
EYEPIECES, 
From 2” down to 4”, 5/- each. 


A. E. STALEY «00., 
36 ALDERMANBURY, 
LONDON, 


BAUSCH & LOMB’S 
REPRESENTATIVES 
FOR GREAT 
BRITAIN 
AND EXPORT. 


Cc. BAKER, 
244 High Holborn. 


Loca, AGENT 


84 PAGE, FULL ILLUSTRATED DESCRIPTIVE LIST, 
THREE PENCE TO COVER POSTAGE. 


fe As an instance of the High-class character of our Stands 
and perfection of our Objectives, we may say we have now 
sold over 30,000 of these Microscopes ; this fact, in itself, is 
sufficient guarantee of their merit and quality. 
N.B.—See Notes on our Instruments in the New Edition of “ Carpenter 
on the Microscope.” 


CARL ZEISS, OPTICAL WORKS, JENA’ 
ASTRONOMICA 


Binary Apochromatic Telescope Object-Glasses, free from 'Secondary 
Spectrum, for Visual purposes. Aperture from 1°17 to 1°20. 

Triple Photo-Visual Object-Glasses, free from Secondary Spectrum and 
Differences in Focus,for Observation and Photography. Aperture 1°10 to1‘15. 

Apochromatic Aplanatic Object-Glasses, with reduced Secondary Spec- 
trum, for Astro-Photography. 

Achromatic Eye-Pieces, with | Eye-Distance. 


ordinary Silicat 


Telescope Object-Glasses made 
Objectives, Prisms, Eye-Pieces, and all Astr« 
Complete Mounts for Telescopes in any desired form and size. 
Special Astronomical Catalogue, in German, French or English, 
ree on application. 


London Branch : 29° Margaret Street, Regent Street, Ww. 


A RELIABLE IMPROVED FORM OF 


H,S APPARATUS. 


Which will last for many months in constant use, without 
renewals or cleaning (descriptive Pamphlet sent 
on application), can be obtained from 


BREWSTER, SMITH & CoO., 


6 Cross Street, Finsbury Pavement, E.C. 
Manufacturers and Importers of Chemical Apparatus and 
Pure Chemicals. 


Special Cheap Porcelain Basins, <p ae Bottles, 
Flasks, Pipettes, essels, for 
ool use. 


e Glasses. 
1A 


Chemical Apparatus Price List Post free to Teachers. 


SCIENTIFIC Ano 
EDUCATIONAL BOOKS 


NEW & SECOND HAND. 


ga LARGEST STOCK in LONDON of SECOND- 
HAND School, Classical, Mechanical, ELEMEN- 
TARY and ADVANCED SCIENTIFIC BOOKS 
at about HALF PUBLISHED PRICE. 


Mathematical, Theological, and Foreign Books. 


KEYS AND TRANSLATIONS. 


J. POOLE & co. 


(EsTABLISHED 1854). 
104, CHARING CROSS ROAD, 
LONDON, W.C. 


(Late of 39, HOLYWELL STREET, STRAND). 
Be Enquiries by letter receive immediate attention. 


Cloth. Demy 8vo. Price 12s. Net. 
AN INTRODUCTION TO THE STUDY OF THE 
DIATOM ACE 


By FREDERICK WM. MILLS, F.R.M.S. 
With a Bibliography by Jutian Desy, F.R.M.S. 

ConTENTS.—Preliminary Remarks—The Structure of Diatoms—M ove- 
ment of Diatoms—Classification of the Diatomacez, with a Conspectus of 
the Families and Genera—Modes of Reproduction—Collecting Diatoms— 
Mounting Diatoms—Microscopical Examination—How to Photograph 
Diatoms—Bibliography—Index. 

London: IniFFE & Sons, Ltd., 3 St. Bride Street, E.C. 


LATEST PUBLICATION OF THE ZOOLOGICAL 
SOCIETY OF LONDON. 


THE ZOOLOGICAL RECORD, Vol. 37. 
Being Records of Zoological Literature relating chiefly to the year 1900. 
Edited (for the Zoological Society of London) by D. Swarr, M.A., 
F.R.S., F.Z.S., &c. ndon, 1901. Price 

To be obtained at the Society’s Offices (3 Hanover Square, W.), of 
poe, Geune and Jackson (1 Paternoster Row, E.C.), or through any 
ookseller. 


With 30 Original Illustrations. Price as. 6d. 
The HYGIENE of the MOUTH. 
A Guide to the Prevention and Control of Dental Diseases. 
By R. DENISON PEDLEY, L.D.S. Eng., F.R.C.S. Ed. 
Dental Surgeon to the Evelina Hospital, Southwark. 
BY THE SAME AUTHOR. 
The DISEASES of CHILDREN’S TEETH. 
Well Illustrated. Price 7s. 6d. 
SEGG & CO., 289 and 291 Regent Street, London, W. 


Ray Apparatus. 


Improved Tube Holders with arrange- 
ment for securing Wires to avoid perfora- 
tion of Fube. 


FOCUS TUBES, SCREENS, &«. 
COSSOR, 
54 FARRINGDON ROAD, E.C. 
SECOND-HAND 


BACTERIOLOGICAL 
MICROSCOPES 


COMPLETE WITH ACCESSORIES. 
Including BECK’S “LONDON,” £12 10s.; BECK’S “BRITISH 
STUDENTS,” £10 10S. 5 WATSON’S “ EDINBURGH STUDENTS,” 
415 and £12 105,; ZEISS 410; CROUCH’S “ HISTOLO- 
S12 10s. 


4 New List now ready, free on application, 


CLARKSON & CO., 28 Bartlett's Buildings, Holborn Circus, E.C. 
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CHEMICAL APPARATUS 


AND 


SCIENTIFIC INSTRUMENTS. 


JAMES WOOLLEY, SONS & 


LIMITED, 
VICTORIA BRIDGE, MANCHESTER. 


Jilustrated Catalogues free on application. 


NEW CATALOGUE 


(Consisting of 100 Pages and about 150 Illustrations) 
— Of — 


ELECTRIC HEATING 
APPARATUS 


IN VARIOUS APPLICATIONS. 
1/6 Post Free. (Refunded on First Order.) 


See “NATURE,” NovemBer 14, page 36. 


NEW LIST 
(INCLUDING MANY NEW FORMS 


ELECTRICAL MEASURING 
INSTRUMENTS 
PROTECTED RHEOSTATS 


POST FREE ON APPLICATION. 


RADIOGRAPHIC LIST POST FREE. 
APPARATUS FOR WIRELESS TELEGRAPHY. 


ISENTHAL & CO., 


85 MORTIMER STREET, LONDON, W. 


Contractors to H.M. War Office, Admiralty, 
India Office, Colonial Office, &c. 


EXCEPTIONAL VALUE. 


No. 5007.—-STUDENT’S BALANCE (as figured) in well-finished 


polished_mahogany case with counterpoised sliding door. 

AGATE knife edges and planes, beam support, levelling screws, plumb 
bo», and double hooks for specific gravity experiments. 

Turns to 1 milligram when loaded with its maximum charge. 

To weigh roo grams in each pan. Price £3. 


WEIGHTS SUITABLE FOR ABOVE. 

No. 5007A.—SET OF WEIGHTS in ll-finished case, 
100 grammes down to 1 milligram. Fractions made of Aluminium. 
Forceps also supplied in — e strongly recommend this set where 
accuracy must be a Pp y- Price 9s. 6d. 


CHEAP FORM OF BALANCE 


Of VERY BEST FINISH, with 


AGAT KNIFE EDGES AND 
BEARINGS. 
SENSITIVE TO ONE MILLIGRAMME. 


No. 5000.—100 Gramme ... 2 


NEW CASES (WOOD) FOR ABOVE. 


These Cases are stained to resemble m y_and are supplied with 
sliding front. Glass front and back.’ On fifting front a spring automati- 
cally keeps door at required height. 

No. 5002, 100 gram size, 8/6: No. so0o2A, 250, 10/6. 


CHEAP SET OF WEIGHTS IN POLISHED BOX. 


For use with Balances Nos. 5000 and soor. 

No. 5003.—100 grammes to 1 milligram, 5s. 

No. 5004.~—200 ” ” s. 
FRACTIONS, similar to hei supplied in above (Nos. 5003 


EXTRA 
and 5004) kept in stock. Price 1s. 6d. dozen. 


(w. & J. GEORGE, LTD. 
SUCCESSORS), 


-33-37HATTON WALL, LONDON 
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DUDDELL’S PATENT 


PROJECTION 
OSCILLOGRAPH. 


This Oscillograph has been designed for teaching 
and demonstration purposes. The wave forms of an 
alternating current can be either thrown on a screen 
for exhibition to a large audience, or on a tracing-desk 
for drawing the forms. 

The suspended strips are considerably stronger 
than those used in the high-frequency instrument, 
thus enabling the vibrator to be handled more easily 
and avoiding damage to the strips through short- 
circuiting. 


ee 


WRITE FOR PARTICULARS. 
CAMBRIDGE 


SCIENTIFIC INSTRUMENT CO. 


CAMBRIDGE. 


X-RAY APPARATUS 


Or tHE HIGHEST QUALITY anp FINISH on ty. 
As supplied by us to H.M. Government and the leading Hospitals 
and X-Ray Workers throughout the World. 
We are the actual Manufacturers, and Guarantee 
every one our CoiJs against breaking down. 


. | Extract from a letter dated 
May 1901 from a Doctor re 
ferring to the Portable Field 
Service Complete Outfit :— 

am more than satis- 
| fied with the entire outfit 
| su, by you. Its 
| portabs lity is such that I 

can easily transport it ina 
| 6rougham, JSrom my con- 
| sulting room to the bedside 
of a patient—a point of 
considerable importance in 
actual practice. 


UR 
GOLD. ‘MEDAL 
RECORD TUBE, 
18/6 EACH, 


COX’S PORTABLE FIELD SERVICE COMPLETE OUTFIT (as 
figured), supplied to H.M. Admiralty ; War Office, for use in South 
Africa and China ; the New — Yacht j also in use at a large number 
of Hospitals in all parts of the world 
Sole Makers of mATOTOR M DAVIDSON'S IME IMPROVED PATTERN 
(Working direct on any circuit from 12 to 250 Pie Price £6 
 bsolutely the best for X-Rays and We ireless Telegraphy. 


N.B.—Our INDUCTION COILS and APPARATUS 
are not only less costly than other makers’, but give results 
unexcelled by any of them. 


or WRITE FOR ILLUSTRATED List, WITH TESTIMONIALS 
AND ILLUSTRATED INSTRUCTIONS UPON HOW TO WORK. Post FREE 
to Reavers or “ Nature.” 


HARRY W. COX, Ltp, 


9, 10 & Ii, CURSITOR STREET, CHANCERY LANE, LONDON. 


NEW PATTERN 


DIFFERENTIAL 
GALVANOMETER 


FOR LOW RESISTANCE TESTING. 


Advantages over the-Potentiometer and the Kelvin 
Bridge— 
Much simpler to work. 


Accuracy limited only by that of the Standards 
employed. 


Prime cost. 


Price complete, with Circular Slide Wire and Keys, £14 4s. 


(See Proceedings of Inst. of E.E., Vol. XXX., No. 151, 
Page 908.) 


NALDER BROS. & CO., 


PRINCES MEWS, GREAT GEORGE STREET, 
WESTMINSTER, S.W. 
(Late 16 Rep Lion SrREET, CLERKENWELL.) 


JAMES J. HICKS, 


10, HATTON GARDEN, DON, E.- 
MAKER OF ALL KINDS OF STANDARD METEOROLOGICAL INSTRUMENTS 
Maker of Mercurial and Reorge 
and Theodotites and Thermometers of all for every 
BOLDER OF THE LARGEST STOCK or cLinicat te THE WORLD. 


STANDARD WAXINUE by Ouk Frame, Tube divived on Stew. 
Opal Glass Scale 


As used at all the Metcorvlogical 
Stations Unned Kingdom, 
the Colones and Africa 


STANDARD BAROMETER, diasfeter of Tube, 08 (n., on Mahogany Board. - 


KEW OBSERVATORY CERTIFICATES SUPPLIED IF DESIRED. 


SUNSHINE RECORDER, 

With Curtis's Improvements, 

a8 supplied to the 
for their Sz: 

Patern. and fitted 


AWARDED NINE MEDALS PARIS EXHIBITION, 1900. 


i, 
q 
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1m. ; 
AN 
STAPDARD THERMOMETER, in Oak Frame, Tube divided on Stem, 
Sgured oo Opal Glase Seale. 
THERMOMETER, Black Bulb in Vaovo, on Stand. 
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WELACMIILLAN CO.’S LIST. 
INSECT LIFE, SOUVENIRS OF A NATURALIST.- 


By J.-H. FABRE. Translated from the French by the Author of ‘‘ Mademoiselle Mori.” With a Preface by DAVID 
SHARP, M.A., F.R.S. Illustrated by M. PRENDERGAST PARKER. Crown 8vo, cloth elegant, gilt edges. 6s. 


THE EXPERIMENTAL STUDY OF GASES. 


mination of the Properties of Gases and of the more Important Researches connected with the “re. By MORRIS W. 
TRAVERS, D.Sc. With an Introductory Preface by Professor WILLIAM RAMSAY, LL.D., D.Sc. 8vo. 10s. net. 


Professor W. HERZ. With 3 Tables. Crown 8vo. 6s. 


THE LABORATORY COMPANION TO FATS AND OILS 


INDUSTRIES. By DR. J. LEWKOWITSCH, M.A., F.LC., F.C.S. 8vo. 6s. net. 
OIL AND COLOURMAN’S FOURNAL.—“‘ The practical man, whether student or operative, will appreciate the care- 
fully compiled tables.” 
SECOND THOROUGHLY REVISED AND ENLARGED EDITION. 


CHEMICAL ANALYSIS OF OILS, FATS, WAXES, AND OF 


THE COMMERCIAL PRODUCTS DERIVED THEREFROM. By DR. J. LEWKOWITSCH, F.I.C., F.C.S. 
255. net. 


SECOND EDITION, COMPLETELY REVISED AND ENLARGED. 


MIXED METALS OR METALLIC ALLOYS. 


Birmingham Municipal Technical School. Globe 8vo. 6s. 
ROYAL COLLEGE OF SCIENCE MAGAZINE.—“ Will be found distinctly good by metallurgy students, and will be 
perused with interest and advantage by chemistry men. . . . It has fully justified its second edition.” ; 


THIRD EDITION NOW READY. 
THE THEORY OF LIGHT By the hate THOMAS PRESTON, M.A., D.Sc., F.R.S. 
© Third Edition, Edited by CHARLES J. JOLY, M.A,, Fellow 
of Trinity College, Dublin ; Andrews’ Professor of Astronomy in the University of Dublin and Royal Astronomer of 
Ireland. 8vo. 155. net. 


INTRODUCTORY PHYSICS FOR IRISH INTERMEDIATE 


SCHOOLS. Being a First Year’s Course of Exercises in Practical Physics. By R. A. GREGORY, Professor of 
Astronomy, Queen’s College, London, and A. T. SIMMONS, B.Sc.(Lond.), Associate of the Royal College of 
Science, London. Globe 8vo. 2s. 
EXPERIMENTAL HYGIENE AN INTRODUCTORY COURSE OF WORK IN THE 
e PRINCIPLES OF DOMESTIC SCIENCE. * 
By A. T. SIMMONS, B.Sc. (Lond.), Associate of Royal College of Science, London, and E. STENHOUSE, 
B.Sc. (Lond.), Associate of Royal College of Science, London. Globe 8vo. 2s. 6d. 


EDUCATIONAL TIMES.—“ The style is clear, and the whole book bears the impress of the practical teacher. . . . The 
illustrations and diagrams generally are distinctly above the average of those found in English school-books.” 


HYGIENE FOR STUDENTS. the boston and io Public Heat 
of Cambridge University. Globe 8vo. 45. 6d. 


BRITISH ASSOCIATION MEETING AT GLASGOW, 1901. 
DISCUSSION ON THE TEACHING OF MATHEMATICS, 


which took place on September 14 at a Joint Meeting of two Sections. Section A.—Mathematics and Physics. Section L. 
—Education. Chairman. of the Joint Meeting, the Right Hon. Sir JouN E. Gorst, K.C., M.P. Edited by JOHN 
PERRY. Crown 8vo, stiff boards. 2s. net. 


AN ELEMENTARY TREATISE ON THE CALCULUS. 


With Illustrations from Geometry, Mechanics and Physics. By PROFESSOR GEORGE A. GIBSON, M.A., 
F.R.S.E. Crown 8vo. 7s. 6d. 
EDUCATIONAL NEWS.—-“ Teachers of higher mathematics would do well to make a careful examination of this book. 
Many members of our profession have, through disuse, allowed their knowledge of the Calculus to rust; to those we can 
recommend no better book than this, for the author is most up to date in his facts and nomenclature.” 


Crown 8vo. 2s. 


ROYAL COLLEGE OF SCIENCE MAGAZINE.—“ Will speedily find favour, especially with teachers and students 
who have already found a want of common sense in the ordinary method of treating geometry. 


ALGEBRAICAL EXAMPLES SUPPLEMENTARY TO HALL 


AND KNIGHT’S ALGEBRA FOR BEGINNERS and ELEMENTARY ALGEBRA (Chaps. I.-XXVII.). By 
H. S. HALL, M.A. With, or without Answers. Globe 8vo. 2s. 


' MACMILLAN AND CO., LIMITED, LONDON. 
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LIST. 


MACMILLAN’S GUIDES. 


With numerous Maps and Plans based upon the latest information and prepared expressly for these Guides. Globe 8vo, 


GUIDE TO EASTERN MEDITERRANEAN. »>-. net. 


GUIDE TO WESTERN MEDITERRANEAN. 


gs. net. 


OBSERVER.—* These two volumes of the new capitally planned series of ‘ Macmillan’s Guides’ should be warmly welcomed. ” 


10s. net. 


GUIDE TO ITALY. 


PILOT.—* The most modern, and also the best, handbook with which we are acquainted.” 


GUIDE TO PALESTINE AND EGYPT. 


Ios. net. 


WORKS BY SIR ARCHIBALD CEIKIE, F.R.S. 


ELEMENTARY LESSONS IN 
PHYSICAL GEOGRAPHY. Illustrated with Weodcuts 
and Ten Plates. Foolscap8vo. 4s. 6d. Questions, Is. 6d. 


PHYSICAL GEOGRAPHY. With 


Illustrations. Pott 8vo. Is. (Scéence Primers. 


THE SCENERY AND GEOLOGY 
OF SCOTLAND, VIEWED IN CONNEXION WITH 
ITS PHYSICAL GEOLOGY. Illustrated. Crown 8vo. 
12s. 6a. 


GEOLOGICAL SKETCHES AT 


CLASS-BOOK OF GEOLOGY. Illus- 


trated with Woodcuts. Second Edition. Crown 8vo. 4s. 6d. 


OUTLINES of FIELD GEOLOGY. 


New and Revised Edition. Extra fcap. 8vo. 35. 6d. 
GEOLOGY. With Illustrations. Pott 
8vo. Is. (Science Primers. 


Box OF GEOLOGICAL SPECIMENS TO ILLUSTRATE GEIKIE’S 
PRIMER OF GEOLOGY, I0s. 6d. 


ANCIENT VOLCANOES of GREAT 


HOME AND ABROAD. 8vo. Ios. 6d. 


TYPES OF SCENERY AND THEIR 
INFLUENCE ON LITERATURE. 8vo. Sewed. 2s. net. 


. Extra crown 8vo. 6s. net. 
| MEMOIR OF SIR A.C. RAMSAY. 


Medium 8vo. 28s. 8vo. 12s. 6d. net. 


BRITAIN. 2 vols. Royal 8vo. 36s. net. 


THE FOUNDERS OF GEOLOGY. 


JANUARY NUMBER NOW READY. 


THE SCHOOL WORLD. 


A MONTHLY MAGAZINE OF eater 0 WORK AND PROGRESS. Price 6d. 
ONTENTS. 

Common Examination Errors. VI.: Latin Grammar. By W. H. D. Rouse, M.A.—Notes on Arithmetical Calcu- 
lations. I. By John Orchard, M.A.—A Modern-Language Master’s Library of French and German. German. By Otto 
Siepmann.—Practical Botany for Children, II. By Elizabeth Healey, A.R.C.Sc.—Acetylene as a Labora- 
tory Heating Agent. (Illustrated.) By A. E. Munby, M.A.—The Teaching of History and raphy in 
Prussia. By A. Hargreaves.—Experiments in Mechanics. (lIllustrated.) Experiments with the Five-rope Pulley 
Block. By Prof. W. W. F. Pullen, M.I.M.E.—Portents Augural.-—Commercial Education. —Two American Manuals of General 
History.—College Courses for Elementary School Teachers.—Cambridge Classics. —Three Historical Source-Books.—Depart- 
mental Advice to Teachers.—County Council Scholarships.-The School Pulpit. Leaving Home. By Rev. W. J. Foxell, M.A, 
—Correspondence: Characteristics of Pupils in Girls’ and Mixed Schools. By Prof. Karl Pearson, F.R.S. 
The Teaching of Mathematics. By D. Macgillivray, M.A. Heuristic Method of Teaching Chemistry. 
By Lionel M. Jones, B.Sc., and F. Cranmer Bentley. Subjects for London Matriculation Examination. By P. Natural History 
(and other) Societies. By Edward Garnett. 


THE ECONOMIC .- JOURNAL. 
THE JOURNAL OF THE BRITISH ECONOMIC ASSOCIATION. 
Edited by F. Y. EDGEWORTH and HENRY HIGGS. 

No. 44. Vor. XI. DECEMBER, rgor. PRICE 5s. NET. 


CONTENTS.—The Theory of Progressive Taxation. By G. Cassel.—Equity and Economy in Taxation. By E. Cannan.— 
The Economic Effects of the Tramways Act of 1870. By Vesey Knox.—The Dutch Dwelling Houses Act. By Prof. N. G. 
and Commercial Education. By L. L. Price. —Reviews.—Notes and Memoranda.—Recent Periodicals and 

ew Books. 


THE PHYSICAL REVIEW. 


“A JOURNAL OF EXPERIMENTAL AND THEORETICAL PHYSICS. 
ConpucTED By EDWARD L. NICHOLS, ERNEST MERRITT, anp FREDERICK BEDELL. 
No. 5. VoL. XIII. NOVEMBER, 1901. PRIcE 3s. Net. 


CONTENTS.—The Distribution of Energy in the Spectrum of the Acetylene Flame. By George Walter Stewart.—Temporary 
Set, as Associated with Magnetostriction. By Carl Barus.—A Preliminary Communication on the Pressure of Heat and Light 
Radiation, _ By. E, F, Nichols and G. F, Hull. 


MACMILLAN AND CO., LIMITED, LONDON. 


cme 
3 
| 
| 
f 
7 t 
2 
d 
4 
j 
cat 
- 


NATURE 


[ DECEMBER 26, 1901 


BSTABLISHED 1851. 


BIRKBECK BANK. 


Southampton Buildings, Chancery Lane, London. 
5 jo 


DEPOSIT ACCOUNTS lo 
repayable on demand. 
The BIRKBECK ALMANACK, with full particulars, post free. 
_ FRANCIS RAVENSCROFT, Manager. 


THE MOST NUTRITIOUS, 


EPPS’S 


__ }GRATEFUL—COMFORTING. 


COCOA 


BREAKFAST—SUPPER. 


THE ENTOMOLOGISTS’ 
MAGAZINE. 


Price Sixpence, Monthly. 
C. G. Barrett, G. C. Campion, F.Z.S., J. 


MONTHLY 


FREDK. JACKSON & Cr. 


(Late MOTTERSHEAD & CO.), 


14 CROSS STREET, MANCHESTER. 


Goods Entrance: 10 Half-Moon Street. 


LABORATORY FURNISHERS, 
Importers, Manufacturers, and Dealers in 
CHEMICAL AND PHYSICAL 

APPARATUS 
Of every Description. 


Fine Chemicals, Volumetric Solutions, 
Plain and Stoppered Bottles, 


AND EVERY LABORATORY REQUIREMENT. 
Tilustrated Catalogue of Apparatus, with Price List 
of Ohemicals, free on application. 
Telegraphic Address—‘ APPARATUS, MANCHESTER.” 
Telephone Number—2038. 


HOLLOWAY’S 
OINTMENT 


Cures Old Wounds, Sores, Boils, Stiff Joints, 


Sprains, Burns, — Sore Throat, Quinsy, 
Cc. 


phur n spent xide 


Apparatus for estimation 


Ow M.A., F. R. McLacuLan, F.R. 


L.S., and 
Lorp WALSINGHAM, M. A., LL.D., F.R.S. 


This Magazine, commenced in 1864, contains standard articles and notes 
* a connected with Entomology, and especially on the Insects of 
Britis. Sies. 


Subscription—Six Shillings per Annum, post free. 


_ London: GURNEY & JACKSON (Mr. Van Voorst's Successors), 
1 Paternoster Row. 


THE IRISH NATURALIST. 
A Monthly Magazine of Irish Zoology, Botany, and 
Geology. Price 6d. 
Edited by GEO. H CARPENTER, B.Sc., and R. LLOYD 


Annual Subscription, SON. Post Free to any Address. 
Dublin: EASON 


Lrp., 40 Lower Sackville Street 
(to which Nad Subscriptions should be sent) 
London: SIMPKIN, MARSHALL. HAMILTON. KENT. & CO., Ltd 


“OPTIMUS.” 


OPTIMUS CANTILEVER ENLARGERS. 


EXTRA FOR FRONT LENS .... 
37/ 


PRICE with 5- baw Condenser 
6-in 


” ome ” 
10-inch 


GROSSAR THe LENS ror 


FOR USE WITH OIL OR 
INCANDESCENT GAS. 


SHARP and BRILLIANT ENLARGEMENTS. 


uivalent Focus 7in. 
Suitable for Condensers 5 and 6in. diam. 
2450 


1o}in. 
7 and 8in. diam, 
2650 


12in. 


g and roin. diam. 
7 15 0 


NEW LIST of PHOTOGRAPHIC and PROJECTION INSTRUMENTS, POST FREE. 


PERKEN, SON & CO. LTD. 


99, HATTON GARDEN, 
HOLBORN CIRCUS, E.C. 


LONDON. 


MAH WY 


& PEAK 


(BY APPOINTMENT TO THE ROYAL INSTITUTION 


OF GREAT BRITAIN.) 


READING MICROSCOPE, 


Price 


As to of Millimetre. 


£3 12s. 6d. net. 


Ditto, with extra adetion and arrangement for Vertical Micrometer Read ings. 


Price complete 


Specially Manufactured by us. 
. £4 4s. 


56 CHARIN G CROSS ROAD, LONDON, Ww.c. 
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£27 6s. CRUISE 
on the Magnificent OceanYacht ‘“‘ARGONAUT.” 


Tonnage 3254, H.P. 4000. Electric Light. First-class Cuisine. 
Sailing as follows to THE MEDITERRANEAN :— 


January 18th—From Marseilles to Palermo, Jaffa (for 


Jerusalem),-Alexandria (for Cairo), Malta 
returning to Marseilles February 10th. 
This Cruise is under the auspices of the Co-operative Cruising Co., Ltd. 
£10 10s. and £13 18s. TOURS to ROME. With 
Optional extensions to Naples, Assisi, Perugia, Florence, 
Venice, and the Riviera. 


£12 12s. 6d. TOURS to FLORENCE and VENICE. 


Full Particulars from the Secretary— 
5, ENDSLEIGH GARDENS, EUSTON, LONDON, N.W. 


MINERALOGY. 


Mr. HENSON has just purchased a fine Collection of Minerals, in which 
is included some good Meteorites, very fine, Leadhillites, Phosgenite, 
Lanarkite, &c., &c., contained in two well-made Cabinets, the drawers of 
which are 17} x 12h X 24, with glass lid covers. 


SAMUEL HENSON, 
97 REGENT STREET, LONDON, W. 


ESTABLISHED 1840. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spiro Desmids, Diatoms, Amceba, Arcelia, Actinosphzrium, 
Vorticella, Stentor, dra, Floscularia, Stephanoceros, Melicerta, and many 
other Specimens of ‘ond Life. Price 1s. per Tube, Post Free. Helix 
pomatia, Astaeus, Amphioxus, Rana, Anodon, &c., for Dissection purposes. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. ~— 
THE LABORATORY, PLYMOUTH. 

The following animals can always be supplied, either living 


or preserved by the best methods :— 


Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia,  anpataliio, Alcy- 
onium ; Hormiphora (preserved) ; Leptoplana ; Lineus, Amphiporus ; Nereis, 
Aphrodite, Arenicola, Lanice, .Terebella; Lepas, Balanus, Gammarus, 
Ligia Mysis, Nebalia; Carcinus; Patella, Buccinum, Eledone, Pectens 


Bugula, Crisia, Pedicellina, Holothuria, Asterias, Echinus ; Accidia, Salpa — 


(preserved), ‘Scyllium, Raia, &c., &c. 
For prices and more detailed lists apply to 


Biological Laboratory, Plymouth. THE DIRECTOR. 


Phoenix Assurance Co., Ltd. 


{9 LOMBARD ST., E.C., and 57 CHARING CROSS, S. w. 
EsTABLISHED 1782. 

MODERATE RATES. ABSOLUTE SECURITY. 
ELECTRIC LIGHTING RULES SUPPLIED. 
LIBERAL LOSS SETTLEMENTS. 
PROMPT PAYMENT OF CLAIMS. 
LOSSES PAID OVER £25,000,000. 


WATKINS & DONCASTER, 


NATURALISTS, 


AND MANUFACTURERS OF 


CABINETS AND APPARATUS 


FOR ENTOMOLOGY, BIRDS’ EGGS AND SKINS, AND ALL 
BRANCHES OF NATURAL HISTORY. 


SPECIAL SHOW-ROOM FOR CABINETS. 


Be Our Catalogue (96 pp.) Post free on application. 
N.B.—For Exeellence and Supertovtty of Cabinets and 
to distinguished 


A LARGE STOCK OF INSECTS, BIRDS’ EGGS 
AND SKINS. . 


Birds, Mammals, &c., Preserved and Mounted by First-class Workmen 
true to Nature. 
® Au Books and Publications on Natural History supplied. 


35 STRAND, LONDON, W.-C... 


(Five Doors from Charing Cross.) 


COLLECTIONS OF 


MINERALS, ROCKS or FOSSILS 


to illustrate the leading Text-books on 


GEOLOGY, PHYSIOGRAPHY and MINERALOGY. 


o Specimens in Box, 12/6 ; 100 do., 21/-; 200 do, 42/- 


A Stock of Minerals, Rocks, Fossils and Microscopic Objects 
Sor selection. 


CATALOGUES GRATIS. 


Geologists’ Hammers, Cabinets, Card Trays, Glass-capped Boxes, &c., 
&c., always in stock. 


THOMAS D. RUSSELL, 
78 NEWGATE STREET, LONDON, E.C. 


Minerals, Rocks, Fossils, Metallic Ores, Rough Precious Stones, &c 


Collections of above for Prospectors, Mining Engineers, 
Technical Scheols, and for Private Study. 


| MINERALS FOR ALL PURPOSES. ROCKS FROM NUMEROUS LOCALITIES. FOSSILS 
FROM'ALL BRITISH FORMATIONS. 

} ROCK SECTIONS :— 

| Precious Stones, Meteorites, Rare Minerals, Blo 


Top Boxes, Geological fpparatus, Car 
f Rock Sections. 


ALL LISTS FREE OF 


JAMES R. GREGORY & CO., 


MINERALOGISTS, &c., 
To Science & Art Department, British, Indian, & Colonial Museums, &c. 
Office and Stores ;— 


1, KELSO PLACE, STANFORD RD., KENSINGTON, W. 
ALBERT - EDWARD JAMRACH 


(Late CHARLES JAMRACH), 
NATURALIST, 
180 ST. GEORGE STREET EAST. 


| Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
Netsukis China, Lacquers, Gongs, Shells, and ‘other Curios. 


Cases, Glass 
ays, Lantern 


NOTICE.—Advertisements and business letters for NATURE should be addressed to the Publishers; Editorial 


communications to the Editor. The telegraphic address of NATURE is “ PHUSIS,” LONDON. 


SUBSCRIPTIONS TO “NATURE.” 


To ALL PLACES ABROAD :— 


CHARGES FOR 


“Three Lines in Column .... ...0 2 6 
One Eighth Page, or Quarter Column . O18 6 
Quarter Page, or Halfa Column. ...115 
Half a Page, or a vw! 
Whole Page..~ « = 


.6 6 
* The first line being in heavy type is charged for as Two Lines. 


Cheques and Money Orders payable to MACMILLAN & CO., Limitea. 


OFFICE: ST. MARTIN’S 


STREET, LONDON, , 
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ATWOOD MACHINE (Paten 


OUR ORIGINAL PATTERN GREATLY IMPROVED. 


New Release (Patent) Dropping Platform done away with, Aluminium Wheel, Agate Bearings, Extra Weights. This 
machine is now a practical Instrument, and with each a Certificate is.given, together with a Pamphlet of Experiments. 


PRICE COMPLETE £4 15s. NET. 
PHILIP. HARRIS & CO., Lim. BIRMINGHAM and DUBLIN. 


CROSSLEYWV’S GAS ENGINES. 


GREAT 
RECENTLY 
REMODELLED. ON 
(Represents J type in Oil or GAS 
Gas, giving about CONSUMED. 


ED 


Crossley’s Portable Oil Engine 
received the FIRST PRIZE 
at the Royal Agricultural 
Show, Cardiff, June, 1901. 


Immediate delivery for Stock 
Sizes of Engines. 


CROSSLETWT BROS., 1:TD.. 


OPENSHAW , MANCHESTER. 


WATSON’S MICROSCOPES. MICROSCOPIC OBJECTS. 
WATSON’S MICROSCOPES ARE OF LATEST 1902 CATALOGUE JUST ISSUED. 
FAULTLESS WORKMANSHIP, AND PERFECT IN DETAIL. New Edition of Watson’s Catalogue (NO. 3) of Microscopic Objects. 
STANDARD MopEts:— . ‘ The most comprehensive List in the World. Every Microscopist should 
The VAN HEURCK Microscope. Replete with every convenience for | have one. \Post free on application. 
high power and photographic work.. From £18. 10 0 
The ROYAL Microscope. A moderate priced Instrument embodying the New SPECIMENS. £s. d. 
of the most costly £14 10 0 Malarial Parasites,{in Capillaries of Brain - ... on 40 
The et or ye ie Series. Instruments at all prices from | Malarial Parasites in Blood ; Crescent, Signet Ring and other 
The SCHOOL Microscope. A very cheap but efficient model. £2 7 6 — Head of Foetal Rabbit, showing Developing 26 
EYEPIECES CON- | Set of 24 Slides illustrating the Process of Paper Manufacture... 1 15 0 
J vi st results t i 
principle of construction and should te all now | Anstomy of House Fly complete 
Watson's new UNIVERSAL CONDENSER. The finest Condenser | Set of 22 Slides illustrating Brewery Fermentations ° oe 18 0 
for low and medium power workers. Group of about 150 Diatomacez from various Localities... _... 50 


Full particulars of all the above are contained in WaTson’s 130 page | A new Series of Rotifera, including Pedalium mirum, Notops brachionus, 
Catalogue (No. 2) of Microscopes. Post'free on application. | Asplanchna, Syncheta and others, 3/6 and 4/- each. 


W. WATSON & SONS (Z£stadiished 1837), 313 HIGH HOLBORN, LONDON, W.C. 


Branches : 16 Forrest Roap, Epinsurcu. And 78 Swanston Street, Melbourne, Australia. Opticians to H.M. Gevernment. 


THE NEW STIGMATIC LENS. 


SERIES Il. F/6. 


BRITISH DESIGN AND W ORE MANSOUIP. 
Is the best All-round Lens for either Professional or Amateur use. 

Each lens will give perfect definition with fu// aperture to the extreme corners of the plate 
it is sold to cover ; with smaller stops it will cover at least two sizes larger, giving perfect sharp- 
ness all over the plate, and thus becoming a wide-angle lens of the highest excellence. Either 
combination may be used separately, giving foci of about 14 and 2 times the length of that of 
the lens when used intact. The advantage of thus being able to choose the best point of view, 
irrespective of distance, will be at once apparent to the artistic worker. . 

EQUIVALENT TO FOUR LENSES AT THE PRICE OF ONE. 


Eleven Sizes are now ready, from 3} to 18 inches eq. focus. 


CATALOGUE OF HIGH-CLASS CAMERAS AND LENSES, POST FREE, 


J. H. DALLMEYER, Ltd., 26 NEWMAN ST., OXFORD ST., LONDON, W. 


Printed by Ricnarp Cay anv Sons, Limitep, at 7 & 8 Bread Street Hill, Queen Victoria Street, in the City of London, and published by Macmittan 
anp Co. Limitzp, at St. Martin's Sweet, London, W.C., and Tue Company, 66 Avenue, New York.—Iuurspay, Dec. 26, 1901- 
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GENERAL LIBRARY, 
UNIV. OF MICK, 
JAN 16 1902 


“* To the solid ground 
Of Nature trusts the mind which builds for aye.”—WoRDSWORTH 


No. 1679, VOL. 65] 


THURSDAY, JANUARY 2, 1902. 


[PRICE SIXPENCE. 


Registered as a Newspaper at the General Post Office.] 


{All Rights are Reserved. 


“ELECTRIC LANTERN. 


NEW PATTERN CHEAP ELECTRIC LANTERN, 
fitted with Hand-feed Arc Lamp in Case, £10 10s. 


New Season’s List of Lanterns and Slides post free. 


NEWTON & CO-, 
OPTICIANS, &e., TO THE KING, 
8 FLEET STREET, LONDON. 


THE NEW BOOK. 


“PRACTICAL NOTES ON TELEPHOTOCRAPHY.” 


50 PAGES, 
BOUND, 


50 PAG ES, 
BOUND, 
6d. 


THE ABOVE WORK GRATIS ON RECEIPT OF STAMP, 


R. & J. BECK, Ltd., 68 CORNHILL, E.C. 


X-RAY TUBES. 


Special arrangement 
for the 


REGULATION OF THE 
VACUUM. 

HEAVY DISCHARGE 
TUBES 


for use with 
ELECTROLYTIC 
BREAKS. 


Send for our 
New Price List. 


JOHN J. GRIFFIN & SONS, Lt0, 


20-26 SARDINIA STREET, LINCOLN’S INN FIELDS, 
LONDON, W.C. 


NEGRETTI & ZAMBERA’S 
SELF-RECORDING 


METEOROLOGICAL INSTRUMENTS. 


THE NEW PATTERN COMBINED BARO-THERMOGRAPH. 


The above instrument combines in one apparatus the Recording Baro- 
meter and Recording Thermometer, giving thus on one and the same chart 
continuous records of the atmospheric pressure and temperature for seven 


days. 
Illustrated Price Lists free by Post to all parts of the werld. 
NEGRETTI & ZAMBRA, 
38 HOLBORN VIADUCT, E.C. 
Brancues : 45 CORNHILL, and 122 REGENT STREET. 
AWARDED TWO GOLD MEDALS PARIS EXHIBITION 1900. 
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CLACTON COLLEGE. 


A SCHOOL FOR BOYS AT CLACTON-ON-SEA. 


HEAD MASTER: 


HAROLD PICTON, B.Sc. (Lond.) 


(Gold, Silver and Research Medallist of University College). 


Among the distinctive features of the School 
are the following : 


1. The school aims first at training character. It does oft aim 
with young boys at preparing for examinations, though 
older boys are prepared for professional careers. 

. The teaching of science is chiefly by the discovery method. 

. The teaching of French is largely conversational. 

. Mathematics is taught by concrete examples and as a tool 
for practical use. 

. Latin is taught to all boys as a key to their own language, 
and to the older boys for professional examinations. 

. In geography the boys are taught to infer commercial facts 
from physical features. 

7. In history they are made familiar with the life of the 
people and the changes in its outer manifestations, 
é.g. architecture. 

8. There is no denominational teaching of religion, but respect 
is encouraged for all honest belief. 

g. Discipline is kept with scarcely any detention. 

10. The report form evaluates the whole of the boy’s activities, 

not merely his school work. 

11. Companionship of masters and boys is a fundamental 

principle of the school. 

12. An elective School Council decides all School Rules. 


ao 


SCHOOL RE-OPENS MONDAY, JAN. 20. 


: BACTERIOLOGY. ‘ 
KING’S COLLEGE, LONDON. 


DEPARTMENT OF GENERAL PATHOLOGY AND 
BACTERIOLOGY. 


Director—Professor HewLetr, M.D., D.P.H. 
Demonstrator—H,. S. M.B., D.P.H. 


SPECIAL CLASSES IN JANUARY. 

A class for Candidates for the D.P.H. (Bacteriology) will commence on 
January 73. 

A complete course of Instruction in Bacteriology (one month) for Medical 
Practitioners, Veterinary Surgeons, Analysts, &c. Students may enter at 
any time. ° 

Tosemaction is also given in the Bacteriology of Fermentation, and in 
Clinical and Chemical Bacteriology. 

The laboratories are open daily for instruction and research.—For 
syllabus, apply to the SecrETARY. 


BEDFORD COLLEGE FOR WOMEN. 
(UNIVERSITY OF LONDON.) 


YORK PLACE, BAKER STREET, W. 


The Lent Term begins on Thursday, January 16. 

The College provides instruction for Students preparing for the University 
of London Degrees in Arts, Science and Preliminary Medicine; also 
instruction in subjects of General Education. 

There is a Training Department for Teachers, a Hygiene Department 
and an Art School. 

STUDENTS CAN RESIDE IN THE COLLEGE. 

Full information from the PrinciPAL. 


BEDFORD COLLEGE FOR WOMEN, 


(UNIVERSITY OF LONDON.) 
YORK PLACE, BAKER STREET, W. 
DEPARTMENT FOR PROFESSIONAL TRAINING IN 
TEACHING. 


HEAD oF THE DEPARTMENT :—Miss HANNAH ROBERTSON, B.A. 
The Session for 1902 opens on 16, 
The Course includes full preparation for. the Examinations for the 
Teaching Diplomas granted by the Universities of London and Cambridge, 
held annua!ly in December. 


INSTRUCTION IN 


PURE CULTIVATION OF YEAST, 


According to HANSEN'S Methods. 

Courses for Beginners, as well as for Advanced Students, in Physiology 
and Technol of Fermentations—Biological Analysis of Yeast. 
Manuals:—E. Chr. Hansen: ‘ Practical Studies in Fermentation.” 
London Spon), 1896. Alfred Jorgensen: ‘‘ Micro-organisms and Ferment- 
rey ird Edition, completely revised. London (Macmillan and Co., 

td.), 1900. 

Further Particulars on Application to the Director, ALFRED JORGENSEN, 
The Laboratory, Copenhagen, V. 


UNIVERSITY COLLEGE, LONDON 
(UNIVERSITY OF LONDON). 


ADVANCED PRACTICAL COURSE OF . 
PHYSIOLOGICAL CHEMISTRY. 


This Course will be held on Tuesdays and Fridays from ro to 1, com- 
mencing Tuesday, January 14. The ordinary Physiological Chemical Class 
will be held on 5 ursdays at the same hour. The two Courses will include 
all the work necessary for the Int. M.B. and B.Sc. Honours examinations. 
Each student has a bench place allotted to him, where he can work at 
other times than those at which the classes are held. 

Fee for the Advanced Course, 4 Guineas ; for both Courses, 6 Guineas. 

Names of those wishing to join the Class should be sent as early as 
possible to Professor STARLING or to Dr. W. A. Osnorne at the Laboratory. 

A Course of Lectures to Advanced Students on ‘ Microchemical 
Reactions” will be given by W. A. Osporne, M.B., D.Sc., on Thursdays 
at 5 p.m., commencing January 16. 

‘ee for the Course, One Guinea. 


T. GREGORY FOSTER, Ph.D., Secretary. 


ELECTRICAL AND MECHANICAL 
ENGINEERING SCIENCE. 


TAUGHT BY CORRESPONDENCE EXERCISES, DRAWINGS 
AND INSTRUCTIONS. 


Apply to Professor ANDREW JAMIESON, M.|Inst.C.E., F.R.S.E., 
16 Rosslyn Terrace, Kelvinside, Glasgow. Prospectus, 6d. 


VICTORIA UNIVERSITY. 
THE YORKSHIRE COLLEGE, LEEDS. 
DEPARTMENT OF SCIENCE, TECHNOLOGY, ARTS AND 


The NEXT TERM begins Tuesday, January 7. Prospectus (post-free) 
from the REGISTRAR. 


COACHING for all EXAMINATIONS, 
PRACTICAL and THEORETICAL, in Chemistry, Physics and 
Physiology. Well-fitted Laboratories for Research Work, SCIENTIFIC 
or COMMERCIAL, in Chemistry, Electricity, General Physics, 
Bacteriology, Photography, and Réntgen Ray Work. 

The Drrecror, 
HEATHCOTE LABORATORIES, 
Heathcote Street, Gray's Inn Road. 


GOVERNMENT GRANT TO DEFRAY 
the EXPENSES of SCIENTIFIC INVESTIGATIONS.—Applica- 
tions for the Year 1902 must be received at the Offices of..the Royal 
Society not later than January 31 next, and must be made upon 
printed forms, to be obtained from the CLERK to the GoverNMENT 
Grant Commit TEE, Royal Society, Burlington House, London, W. 


WANTED in February next, an Assistant 
thoroughly acquainted with Agricultural Botany. Must be well up in 
the purity and germination tests of agricultural and grass seeds. One 
who has been at one of the seed-control stations abroad preferred. 
Salary, £120.—Applications, accompanied with recent testimonials, to 
the Directors, Aynsome Agricultural, Station, Cartmel, Grange-over- 
Sands, Lancs. 


An OPPORTUNITY is OPEN to one 


having good knowledge of mountain surveying to accompany a party 
to the higher Himalayas during summer.of 1902 to survey and map 
any new districts visited. Expenses paid. No salary.—For particulars, 
stating qualifications, address ‘‘ A. Z.," c/o NaTuRE Office 


SCHOLASTIC. — Wanted, Science Masters 


as follows : (1) For Public Institute—Science Master with Practical 
Physics, Drawing. Salary £130, non-res. (2) Practical Science, 
Drawing, Mathcs. School in Ireland. £120, non-res; probable bonus. 
) Chemistry, Mathcs., and if possible French. £130, non-res 
county School. (4) Second Science Master (Graduate) for County 
School. £100, non-res. dress—GriFFiTuHs, SmirH, AND 


A Course of Saturday morning’ Lectures for Tgachers on School Hygiene 
will begin January 18. 


Smit, Tutorial Agents, 34, Bedford Street, Strand, London. 
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BARGAINS IN SCIENTIFIC BOOKS. 


FLOWER, K.C.B. (Sir W. H.), and R. 
LYDEKKER.—AN INTRODUCTION TO THE STUDY OF 
MAMMALS, LIVING AND EXTINCT. With Index. Illustrated 
with over Three Hundred an! Fifty Wood Engravings. Demy 8vo, 
pp- 760. (12s. 6d.) 9s, 


NICHOLSON, M.D., D.Sc., F.L.S., F.G.S. 
(HENRY ALL EYNE). —A MANUAL OF ZOOLOGY, FOR THE 
USE OF STUDENTS. With a General Introduction on the Prin- 
ciples of Zoology. Seventh Edition, Rewritten and Enlarged. Post 
8vo, pp. 956, with 555 Engravings on Wood. (18s.). 6s. 6d. 


— TEXT-BOOK OF ZOOLOGY, for 
JUNIOR STUDENTS. Fifth Edition. Rewritten and Enlarged. 
Crown 8vo, with 358 Engravings on Wood. (10s 6d.) 2s. 4d. 


BROWN.—A MANUAL OF BOTANY, 
ANATOMICAL AND For the Use of 
Students. By ROBERT BRO A., Ph.D. Crown 8vo, with 
numerous Illustrations. (12s. 6d. 6d. 


NEWMAN, F.Z.S. (EDWARD). BRITISH 
BUTTERFLIES AND MOTHS. Illustrated with nearly goo Life- 
size Figures of Species of Butterflies and Moths. Super Royal 8vo, 
Cloth, Gilt Edges. (25s.) 10s. 6d. 


CAMPBELL (D.H.), THE STRUCTURE 
AND DEVELOPMENT OF THE MOSSES AND FERNS 
(ARCHEGONIAT#). By DOUGLAS HOUGHTON P- 
BELL, Ph.D. Fully Illustrated. Medium 8vo. (Pub. 14s. net.) 4s. 4d. 

“Dr. Campbell’s book is clearly written, well illustrated, is provided 
with an accurate bibliography and a copious index, so that it will take its 
place at once as a standard classic, and will, we think, retain that position 
for no inconsiderable period.” —Gardener’s Chronicle. 


Post free in the United Kingdom. 


H. J. GLAISHER, New and Remainder Bookseller, 


57 Wicmore Street, Lonpon, W. 
4&8 New Catalogue now ready. 


A. ROSENBERG & CoO., 


PATENTEES AND ACTUAL MAKERS OF 


APPARATUS FOR X-RAYS 
WIRELESS TELEGRAPHY. 


ROSENGERC London 


We make the most compact and efficient PORTABLE X-RAY OUTFIT 
on the market. A 10” Spark Coil, Focus Tube, and all fecessories, — 
Battery, pack into one box measuring 25” x 11” X 14”, and weigh only 


65 lbs. complete. 


PRICE 10 O- 
May be had fitted with Coil of any length Spark. 


Price List free on application. 


24 SOUTHAMPTON ROW, HOLBORN, LONDON, W.C. 


Telephone No.— 
2411 GERRARD. 


Telegraphic Address— 
PURGAMENT, Lonvon.” 


A FILMLESS CINEMATOGRAPH. 


For taking and projecting life-size animated with 
greatest perfection to the extent of over 500 pictures. 


SPECIALLY CONSTRUCTED FOR THE AMATEUR OR PROFESSIONAL. 


SimpLce AND RELIABLE MECHANISM. 


Price 


£6 10 0 


Negatives 
and Positive 


Complete Outfit, 
Kammato- 
n 


tern, Je 
Fribod Stand, Printing 
Frame, Devel oping 


14 in. X 13 in. X 3 £11 11 oO 


With the KAMMATOGRAPH an ordinary dry glass plate is used instead 

of cinematograph film. The method of developing ¢ RAMMATOGRAPH 

plates is exactly the same as with dry plates, thus bringing cinematography 
within the reach of all. 


SPECIALITIBS—CAW BE SEEN AT THE MANUFACTURERS’. 
High-class Lantern and Jet, in travelling box... BB 
» do., with patent electric arclamp .. oe ~- £6 10s. 
Patent Rheostat, which takes from perst at 110 
volts without overheating. PRICE 2 to 50 Am CATION. 
Also made for 200 and 250 voltage. 
Write for Catalogue to the Manufacturers: 
L. KAMM™M CO., sclENTIFIC ENGINEERS, 


Works > 272 POWELL STREET, GOSWELL ROAD, LONDON, E.C. 


Plates, 3/6 


6d. allowed for 
each plate re- 


WEIGHT, about 8 Ibs. 
turned unbroken 


(SANGER SHEPHERD PROCESS.) 

A simple, inexpensive, and reliable process, BASED UPON SOUND SCIENTIFIC. 
PRINCIPLES, for obtaining photographs of any object in its natural colours, 
ay reproducing every shade and tint. in a manner absolutely satis- 
to the eye. NATURAL COLOUR LANTERN SLIDES, 

REOSCOPIC VIEWS, oy all APPARATUS and MATERIAL for 
working the process NOW READY. The Lantern Stipes are of the 
STANDARD SIZE, 3} inches square, are PERFECTLY TRANSPARENT, AND 
CAN BE SHOWN IN — ORDINARY LANTERN. A number of examples are 

on view at our 
EXPERIMENTAL OUTFITS from £2 
ANDARD “OUTFIT, £8 14s. 
NEW DESCRIPTIVE CATALOGUES. NOW READY. 


Qa See ‘‘ Nature,” October 31, page 657. 


Natural Colour Photographs made to order from Natural 
History Specimens, Microscopic Objects, Works of Art, 
&c., either as lantern Slides or larger transparencies. _ 


MEASURED LIGHT PILTERS FOR THE THREE- 
COLOUR PROCESS (MEDAL Royal Photographic Soc., 1899).. 
uare or Circular, 1 in. to 6 in. diameter. 
Makers oF 
THE CADETT ABSOLUTUS AND GILVUS LIGHT 
PILTERS for the Spectrum oy Giving Photographs which represent 
the luminosity of all colours exactly as seen by the eye. All sizes, square or 
circular. Caps and fittings bee in several patterns. See Circudars.. 
Special AGENTS FOR THE 


CADETT SPECTRUM PLATE. 


SANGER SHEPHERD & CO., 


Factory AND OFFIcEs— 


5, 6 & 7 Gray’s Inn Passage, Red Lion St., Holborn, London, W.C- 
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AYNSOME AGRICULTURAL STATION, 


CARTMEL GRANGE-OVER-SANDS, LANCASHIRE. 


To Research Students, Post Graduate University Students, Chemical 
Students, &c. 
ew Chemical Laboratories, 
improvements. 
pecial Laboratory for Research in Plant Physiolo; 
received for Long or Short Courses in Organic, Agricultur 
Chemistry. 
or terms, apply to the Directors. 


equipped: with all modern scientific 


Students 
and Physio- 


SOUTH AFRICAN COLLEGE SCHOOL, 


CAPE TOWN. 


WANTED, SCIENCE MASTER (Graduate) to teach Chemistry and 
Physics. Salary, 4250, with Science Grant, Merit Grant and Pension. 

ork commences on April 1, 1902. 

Applications, with six copies of cenaesiie, to to be sent by January 24 to 
Sir Janes RusSeLL, Woodville, Canaan , Edinburgh, from whom 
further particulars may be obtained. 


HIGH GRADE SHCONDARY BATTERIES 
FOR SCIBNTIFIO WORE. 

Reliable and Standard Instruments. 

Practical and Test Batteries, as supplied to 

H.M. Government, including the Astro- 

nomer Royal; also to the principal 

Scientific and Technical Schools, 


successfully used in X-Ray work in 
the leading Hospitals, and during the 


Instrument Makers, or from the Sole Manufacturers— 


LONGSTRETH’S, Ltd., 427a Strand, London, W.C. 


of all on Loan per Dav or lenaes. 


OUR NEW CATALOGUE 


(650 pages of Illustrations and Prices) 
OF EVERY DESCRIPTION OF 


CHEMICAL AND 
ANALYTICAL APPARATUS 


Including Balances, Drying-Ovens, Furnaces, 

Laboratory Stands, Microscopes, Spectro. 

scopes, Bacteriological Apparatus, Porcelain 

and Clay Ware, = Laboratory Glass Ware, 
and Glass Tubing, 

may be had ey on —— by Colleges, 
Schools and Laboratories. 


HOT AIR MOTORS. 
Easily worked* by ordinary laboratory 
Bunsen burner or paraffin lamp, and me. 
able to water motors. 


A. GALLENKAMP & CO., LTD, 


», 19 & 21 SUN STREET FINSBURY 
SQUARE, LONDON, E 


CONRADY” S 
OBJECTIVES, CONDENSERS, &c. 


AL. E. Conrapy begs to announce that he has arranged to 
amalgamate his business with that of MEssrRs. 


WM. WATSON & SONS, 
313 HIGH HOLBORN, LONDON, W.C. 


and that all Microscopical and Photographic Lenses designed 
and computed by him will in future be exclusively made by that 
firm under his supervision. 


AL. E. CONRADY, 
104 PARK STREET, LONDON, N.W. 


COX’S RECORD TUBE 


THAT WON THE 
GOLD MEDAL 


(only award) 
OF THE 


RONTGEN SOCIETY’S 
TUBE COMPETITION 


for the best X-Ray Tube for 

both Photographic and Screen 

Work, which was open to the 

World, and for which 25 

Tubes, by various makers, 
competed, 


PRICE 1838/6 


Actual Manufacturers of 
INDUCTION COILS and 
APPARATUS for X-RAYS & 
WIRELESS TELEGRAPHY. 


Of tHe HIGHEST QUALITY 
anp FINISH on ty. 


As supplied by us to H.M. 
Government and the leading 
Hospitals and X-Ray Workers 

throughout the World. 


Call or Write for our Illus- 
trated List, with Testimonials 
and Illustrated Instructions 
upon how to work, Post Free 
to Readers of NATURE. 


HARRY W. as ub Ts. 9, 10, & 11 CURSITOR STREET, CHANCERY LANE, LONDON. 


w. @. PYG & OO. 


Improved Clock- 
work Recording 

Drum. Works in 
any position. 


‘“‘THE BEDFORD.” 


SCIENTIFIC 
GRANTA WORKS, MILL LANE, CAMBRIDGE. 


INSTRUMENT MAKERS, 


SPECIAL ATTENTION GIVEN TO APPAR- 
ATUS FOR TEACHING PHYSIOLOGY, 
PHYSICS & BIOLOGY. 

As used in the University Laboratories 
of Cambridge and elsewhere. 


GOOD WORKMANSHIP. MODERATE ; 
PRICES. PROMPT DELIVERY. 


RECORDING APPARATUS and 
MICROTOMES A SPECIALITY. 


P.O. BOX, as illustrated, with 3 Pro-ratio 
Coils, £9 


INSPECTION INVITED From INTENDING PurR- 


Series Boxes, 1-50 ohms, 8 Coils, £3. 


CHASERS, 


PRICE £5 5 0 


PRICE LISTS ON AFFLICATION. 


Do., do., 12 Coils, r-s00 ohms, £5. 
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Vol. Vil. in the COLUMBIA BIOLOGICAL SERIES Just Ready. 


EGENERATION. 


By THOMAS HUNT MORGAN, Ph.D., 


PROFESSOR OF BIOLOGY, BRYN MAWR COLLEGE, PENNSYLVANIA. 
8vo, Cloth, $3.00 net; postage, 18 cents. 


The author has brought together and analyzed the numercus and widespread observations of the power of regeneration in 
animals and plants, beginning with the famous experiments of Abbé Trembley, of Bonnet, and of Spallanzani, and extending 


down to the present time. 
The book is not only intended for zool 


wishes to place himself in touch with some of the newest fields o! 


ists, botanists, and er gpa but also for the intelligent general reader who 


work and thought in biology. Among the topics in the 


book is the explanation of the discussion between the modern school of neo-vitalism and mechanism that is at present 


exciting far-reaching interest. 


THE MACMILLAN COMPANY, 66 FIFTH AVE., NEW YORK. 


BACTERIA. 


The study of these simple plants enforces the lesson that tidi- 
ness, cleanliness and purity lead up to the health and welfare of 
individuals and communities, as well as to the prosperity of 
industries; that moisture and decaying matter favours their 
multiplication, while the dispersal of this matter as dust favours 
their distribution ; that strong light, pure air, and hot water, 
steam, or dry heat are deadly to all the disease-producing forms ; 
and that an intelligent cultivation of our bacterial floras would 
be a benefit to all. 


A FULL GUIDE to the knowledge of this subject is now 
appearing in 


THE SCIENTIFIC ROLL. 


It will comprise over 50 Numbers at 1s. each; or at least 
three Volumes at 10s. each to Subscribers. A special offer 
(limited to 10 Subscribers and already accepted by 3) is now 
made to supply the whole series for 308, Send for a 32-page 
List of Contents. 


No. 3, now ready, price is. No. 4 is in the Press. 


R. L. SHARLAND, 
38 CHURCHFIELD ROAD, ACTON, LONDON,W. 


JOURNAL OF THE INSTITUTION OF 


ELECTRICAL ENGINEERS. 
Edited by W. G. McMixtan, Secretary. 
Part No. 153- ice 5s. 
ah (Glasgow Congress Number.) 
Containing the following Papers, with a report of the discussions that 
took place :— 

“Introductory Address of the Chairman” (Mr. W. Langdon). ‘ Notes 
on some of the Chief Objects of Interest to Electrical Engineers in the 
Glasgow International. Exhitition, 1901," by Mr. W. B. Sayers. ‘‘ High 
Speed Railway Car of the A.E.G., Berlin,” by O. Lasche. ‘* Dangers from 
Trolley Wires and their Prevention,” by Professor A. Jamieson. ‘* Elec- 
tricity Supply Meters of the Electrolytic Type,” by i; R. Dick. ‘“‘ Kelvin’'s 
Electric Measuring Instruments,” by Professor M. Maclean. ‘‘ The Rela- 
tive Advantages of Three-, Two-, and Single-Phase Systems for Feeding 
Low-Tension Networks,” by M. B. Field. ‘Modern Commutating 
Dynamo Electric Machinery, with Special Reference to the Commutation 
Limits,” by H. M. Hobart ; and ‘* Design of Continuous-Current amos,” 
by H. A. Mavor. 

Published by E. & F. N. SPON, Ltd., 125 Strand, W.C. 


With 30 Original I!ustrations. Price as. 6d. 
The HYGIENE of the MOUTH. 
A Guide to the Prevention and Control of Dental Diseases. 
By R. DENISON PEDLEY, L.D.S. Eng., F.R.C.S. Ed. 
Dental Surgeon to the Evelina Hospital, Southwark. 
BY THE SAME AUTHOR. 
The DISEASES of CHILDREN’S TEETH. 
Well Illustrated. Price 7s. 6d. 
SEGG & CO., 289 and 293 Regent Street, London, W. 


THE JOURNAL OF ANATOMY AND 
PHYSIOLOGY, 
NORMAL AND PATHOLOGICAL, HUMAN 
AND COMPARATIVE. 
CONDUCTED BY 
Prors. TURNER, CUNNINGHAM, HUNTINGTON, 
MACALISTER, and M‘KENDRICK. 
Vol. XXXVI. New Series—Vol. XVI. Part I1.—JANUARY 1902. 
Now Ready. Price 6s. 
With Plates and Figures in Text. 
Conrents oF Part II.—JANUARY 1902. 


1.—Arthur Th , M.B. Relation of Structure and Function as illus 
trated by Form of Lower Epiphysial Suture of Femur. 

2.—J. O. Wakelin Barratt, M.D. Form and Form Relations of Human 
Cerebral Ventricular Cavity. (Plate IV.) 

3-—A. Francis Dixon, M.B., and Ambrose Birmingham, M.D. Peritoneum 
of Pelvic Cavity. (Plates V.-VII.) 

4.—J. Kingston Barton, M.R.C.P. Salmo Salar. Digestive Tract in 
Kelts. (Plates VIII., IX.) i 

5.—John H. Watson, M.R.C.S. Observations on Origin and Nature of 
so-called Hydatids of Morgagni in Men and Women. 

6.—Sir William Turner. Hyoid Apparatus in Man, in which a Separate 
Epi-hyal Bone was . 

7-—Walter H. Gaskell, M.D. Origin of Vertebrates, deduced from Study 
of Ammoceetes. (Part X.) 


London: CHARLES GRIFFIN AND CO., LTD., 
EXETER STREET, STRAND. 


BRITISH MUSEUM (Natural History). A 
MONOGRAPH of the CULICIDZ or MOSQUITOES. ‘By F. V. 


THEOBALD. 2 Vols. 8vo. Text, with an Atlas of 42 Plates. £3 35- 


DULAU & CO., 37 Soho Square. 


SECOND-HAND BOOKS. 


JOHN WHELDON AND CoO., 
88 GREAT QUEEN ST., LONDON, W.C. 


can supply most Books in the various branches of 


SCIENCE ano NATURAL HISTORY 


in good condition at moderate prices. 


STATE WANTS, OR CATALOGUE SENT POST FREE. 


“IN BIRD-LAND.” 


AN UNIQUE SERIES OF LANTERN SLIDES 


From Negatives by Mr. OLIVER G. PIKE. Showing Birds, 
Nests, Eggs and Young in their Natural Situations and Surroundings. 


“LIVING ANIMALS.” 
Fifty Slides, from recently taken Negatives. 
Sole Publishers: 
SANDERS & CROWHURST, 7: Shaftesbury Avenue, W. 
per Lists Post FREE. 
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GOERZ ANSCHUTZ ROSS? FIELD, STUDIO, axo 
FOLDING CAMERA HAND CAMERAS. 


A UNIQUE SELECTION 
Gives exposures up to 1-roooth sec., and can be used for every for every department 
kind of photographic work. Its special features are of Photography in the 
Studio and Out of 


Doors. The most PER- 


5 EXTREMELY FECT MODELS and 
Finest Workmanship. 
1 LIGHT, Fitted with the Cele. 
brated ROSS, ROSS- 
§ M A LL or ness Tl 
AND LENSES. ill 
PORTABLE, 
for 
Os ‘The Cameras are all fitted with THE CELEBRATED SCIENCE for 
CCERZ ‘ORDINARY PRIJECTION 
than 
: DOUBLE ANASTIGMATS, | = 
f. 8 circ 


Splendidly illustrated Price List will be sent free on LIME-LIGHT JETS, 
application if this paper is mentioned. &c., 
GIVING THE MOST 


Cc. P. GOERZ, PERFECT RESULTS. 


4 & 5 HOLBORN CIRCUS, LONDON, E.C. ILLUSTRATED PRICE LISTS FREE. 


Estab. 


: G. Houghton & Son, 89 High Holborn, W Fallowfield, ill, NEW BOND STREET, LONDON, W., anv 


“6 C haring Cross Road, W.; J. F. Shew & Co., 83 Newman Srreet, 3i, COCKSPUR STREET, *CHARING "CROSS, S.W. 
Oxford Street, W.; J. T. Chapman, Photographic Chemist, 7 Albert 
Square, Manchester ; Rae Brothers, 134 St. Vincent Street, Glasgow. SOLE ENGLISH MAKERS OF ZEISS AND GOERZ LENSES. 
SCOTTISH PROVIDENT|) cRomPTON & CO., Ltd., 


INSTITUTION. Ano WORKS, OMELMEFORD 


i a this SOCIETY are combined the apvanTaGes of 


Mutual Assurance with Moderate Premiums. Makers of Potentiometers, Reflecting Gal- 
vanometers, Standard  Resistances for 


The Prermiurns are so moderate that at most ages an 


Assurance of 41,200 or £1,250 may generally be secured Measurement of Currents, Voltmeters, 
from the first for the same yearly payment which would elsewhere 
fe assure (with profits) 42,000 only. Amperemeters, Resistance Boxes, and other 
: The Whole Surplus goes to the Policyholders on ae 
a a system at once safe and equitable, no share being given to those by Electrical Instruments of precision. The 1 


whose early death there is a doss. 


Potentiometer is recognised as the most 


Sixty-fiwe per cemt. of the Policies which became SI 
\; claims by death during 1900 were entitled to Bomuses direct means of referring the measure- 
which, motwrithstanding that the Pre- ¥ 
miums do not as a rule exceed the ments of continuous currents to the ar 
mon-profit rates of other Offices, were, st 
x on the average, equal to am madition of consider- Standard Resistance and the Clark cell. di 
ably ower 50 per cent. to the Original Assurances. 
] Emdowment Assurances, with or without The Crompton form of Potentiometer is or 
Ne guaranteed additions.—Rates for these inay be had on application. widely used, and highly recommended by 
4 Accumulated Funds, £12, 000, 000. 7 scientific and engineering teachers. 
A The Septennial Investigation and Division of Surplus took 
ee piace as at 31st December, 1901. 1§ 
oe PROSPECTUSES, with full information, may be had on application 
5 Heap OFFice: 6, St. ANDREW SQUARE, EDINBURGH. A DESCRIPTIVE PAMPHLET WILL BE SENT ON —— 


LONDON OFFICE: 17, KING WILLIAM STREET, E.C. 
West Enp BRANCH: 17, PALL MALL, S.W. APPLICATION. 


Sag: 

of 

ARC WORKS, CHELMSFORD. 
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DUDDELL’S PATENT 


PROJECTION 
OSCILLOGRAPH. | 


This Oscillograph has been designed for teaching 
and demonstration purposes. The wave forms of an 
alternating current can be either thrown on a screen 
for exhibition to a large audience, or on a tracing-desk 
for drawing the forms. 

The suspended strips are considerably stronger 
than those used in the high-frequency instrument, 
thus enabling the vibrator to be handled more easily 
and avoiding damage to the strips through short- 
circuiting. 


WRITE FOR PARTICULARS. 
CAMBRIDGE 


SCIENTIFIC INSTRUMENT 60. 


CAMBRIDGE. 


CADETT PLATES. 


YOU ARE BEING LEFT BEHIND 
BY NOT USING THE 


SPECTRUM 


PLATES & LIGHT FILTERS. 


Ask your Dealer for particulars, or we will send free on 
receipt of a post-card. 


New Booklet, ‘‘ORTHOCHROMATIC and 3- 
COLOR PHOTOGRAPHY” (simplified), by 
JAMES CADETT and E. SANGER SHEPHERD. 
Gratis, Post Free. 22nd Thousand, 


P.0.P. & Bromide Papers. 


BEST ONLY AND CHEAPEST. 


CADETT & NEALL, Ltd., 


ASHBTEAD, SURREY. 


MARCONI'S 


WIRELESS TELEGRAPH CO. 


LTD. 
MANUFACTURERS OF 


HIGH-CLASS 


10 inch INDUCTION COILS. 


SPECIALLY RECOMMENDED FOR X-RAY WORK. 


These Coils are of the highest efficiency and 

are not liable to get out of order. They can be 

supplied with or without vibrating break, and with 

discharge rods fitted with horizontal adjustment, 

or with ball socket adjustment, at the option 
of the purchaser. 


FOR PRICES AND PARTICULARS APPLY TO 
18 FINCH LANE, LONDON, E.C. 


For Photography, Unsurpassed for fine definition. 


Coxe JENses 


TAYLor TAYLOR: Hopson tt» 


Sroucwtow Street Woeus 
are 18 


TO COLLEGES AND SCHOOLS, &c. 
(Special discount to same). 
DRAWING INSTRUMENTS. 
STUDENT’S CASE (as figured), in three 
qualities, 25/-, 35/-, 
Illustrated Price List Post Free. 
ASTON & MANDER, 
61 OLD COMPTON ST., LONDON, W. 
Foreign & Colonial Agents wanted. Shippers & Merchants, special discount. 


JUST PUBLISHED. 
C. BAKER’S December Issue of 


SECOND-HAND CATALOGUE 


MICROSCOPES, TELESCOPES, TRANSITS, 
SURVEYING INSTRUMENTS, &c. 
Post free to readers of Navure. 


244 HIGH HOLBORN, LONDON. 
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MACMILLAN & CO.’S BOOKS 
STUDENTS OF GENERAL BIOLOGY AND PHYSIOLOGY. 


INTRODUCTORY PRIMER OF 
SCIENCE. By Prof. T. H. HUXLEY, F.R.S. Pott 


8vo. Is. [Science Primers. 


LESSONS IN ELEMENTARY 
BIOLOGY. By Prof. T. JEFFERY PARKER, B.Sc., 
nay Illustrated. Third Edition, revised. Crown 8vo. 
10s. 6d. 


A COURSE OF ELEMENTARY 
INSTRUCTION IN PRACTICAL BIOLOGY. By 
Prof. T. H. HUXLEY, F.R.S., assisted by H. N. 
MARTIN, F.R.S. New Edition, revised by G. B. 
Howes and D. H. Scorr, D.Sc. Crown 8vo. ‘10s. 6d. 


The LIVING ORGANISM. An Intro- 


duction to the Problems of Biology. By ALFRED EARL, 
M.A. Crown 8vo. 6s. 


An ATLAS of PRACTICAL ELE- 
MENTARY BIOLOGY. By G. B. HOWES. With a 
Preface by the Right Hon. T. H. HUXLEY, F.R.S. 

[New Edition in the press. 


ORGANIC EVOLUTION AS THE 
RESULT OF THE INHERITANCE OF ACQUIRED 
CHARACTERS ACCORDING TO THE LAWS OF 
ORGANIC GROWTH. By Dr. G. H. T. EIMER. 
by J. T. Cunnincuam, F.R.S.E.  8vo. 
12s. 6d. 


WORKS BY ALFRED RUSSEL WALLACE, 


F.R.S., LL.D. 
DARWINISM: An Exposition of the 


Theory of Natural Selection. Crown 8vo. 9s. 


NATURAL SELECTION : and TRO- 


PICAL NATURE. New Edition. Crown 8vo. 6s. 


ISLAND LIFE. New Edition. Crown 


8vo. 6s. 


STUDIES SCIENTIFIC andSOCIAL. 


2 Vols. Extra Crown 8vo. 18s. 


ON BRITISH WILD FLOWERS 
CONSIDERED IN RELATION TO INSECTS. By 
Lord AVEBURY, F.R.S. Illustrated. Crown 8vo. 
45. 6d. [Nature Series. 

The DEVELOPMENT of the FROG’S 
EGG. By T. H. MORGAN, Ph.D. 8vo. 7s. net. 


THEORY OF DEVELOPMENT and 
game By H. B. ORR, Ph.D. Crown 8vo. 6s. 

THE CELL IN DEVELOPMENT 
— By E. WILSON, Ph.D. 

THE SURVIVAL of the UNLIKE. 
By L. H. BAILEY. Crown 8vo. 8s. 6d. 


ARE THE EFFECTS OF USE and 
By W. PLATT BALL. 


MACMILLAN AND CO., LIMITED, LONDON. 


MATERIALS FOR THE STUDY OF 
VARIATION. By W. BATESON, M.A. Iilustrated. 


EVOLUTION AND MAN'S PLACE 


EXPERIMENTAL MORPHOLOGY. 
By C. B. Ph.D. Parts I. and II. 8vo, 
9s. net each. 


PHYSIOLOGY for BEGINNERS. By 
Sir M. FOSTER, K.C.B., M.D.,and LEWIS E. SHORE, 
M.A., M.D., Fellow of St. John’s College, Cambridge, 
and Senior Demonstrator of Physiology in the University 
of Cambridge. Globe 8vo. 2s. 6d. 


LESSONS IN ELEMENTARY PHY- 
SIOLOGY. By THOS. H. HUXLEY, F.R.S.__Illus- 
-— Revised and Enlarged Edition. 45. 6¢. Questions, 


PHYSIOLOGY. By Sir MicuaetFoster, 
K.C.B., M.D., Professor of Physiology in the University 
of Cambridge. With Illustrations, Pott 8vo. 1s. 

[Setence Primers. 


TEXT-BOOK of PHYSIOLOGY. By 
Sir MICHAEL FOSTER, K.C.B., M.D. With Il- 
lustrations. Sixth Edition, largely revised. In Four Parts. 
Part I. Blood—The Tissues of Movement, the Vascular 
Mechanism. 10s. 6d. Part II. The Tissues of Chemical 
Action, with their Respective Mechanisms—Nutrition. 
10s. 6d. Part III. The Central Nervous System. 10s. 6d. 
Part IV. The Senses. 10s. 6d. Appendix. The 
Chemical Basis of the Animal Body. By A. S. LEA. 7s. 62. 


A COURSE OF ELEMENTARY 


PRACTICAL PHYSIOLOGY AND HISTOLOGY. 
By Sir M. FOSTER, K.C.B., and J. N. LANGLEY, 
D.Sc. Seventh Edition, edited 7 LANGLEY, D.Sc., 
F.R.S., and L. E. SHORE, M.D. Crown 8vo. 7s. 6:. 


ANATOMY AND PHYSIOLOGY 
FOR NURSES. By D.C. KIMBER. 8vo. 108. net. 


GENERAL PHYSIOLOGY. An Out- 
line of the Science of Life. By MAX VERWORN, M.D., 
Ph.D., A.O. Professor of Physiology in the Medical 
Faculty of the University of Jena. Translated from the 
Second German Edition, and Edited by FREDERIC S. 
LEE, Ph.D. With 285 Illustrations. Medium 8vo. 155. net. 


A TEXT-BOOK of the PHYSIO- 
LOGICAL CHEMISTRY OF THE ANIMAL BODY, 
including an Account of the Chemical Changes occurring 
in ae ARTHUR GAMGEE, M.D., F.R.S. 
Vol. 18s. 


ELECTRO-PHYSIOLOGY. By Prof. 
W. BIEDERMANN. Translated by F. A. WELBY. 
In 2 Vols. 17s. net each. 


HUMAN EMBRYOLOGY. By Prof. 
G. S. MINOT. 8vo, 25s. net. 
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JAMES SWIFT & SON, CARL ZEISS, 


Opticians. | MANUFACTURER OF 
MICROSCOPES ; TELESCOPES (ASTRONOMICAL 
(Seven Gold Medals awarded for Optical excellence. ) } and TERRESTRIAL) ; : PRISM FIELD GLASSES ; 


~ #8 TELEMETERS; PHOTOGRAPHIC OBJECTIVES ; 
$89 and OPTICAL MEASURING INSTRUMENTS, 
4 0 8 | including COMPARATORS, REFRACTOMETERS, 
SA. Too win 2 °°) BUTTER-REFRACTOMETERS, SPECTRO- 
ondenser, complete wit 318 0| METERS, &c. 

New Pan Aplanatic Condenser Coit), N. AL I “40, ‘complete with | 
Shromatic Condenser, N.A. "95: ‘complete with fitting and | LONDON BRANCH : 

$38 29 MARGARET ST., CAVENDISH SQUARE W. 
Combinations | Telegrams :—DIACTINIC, London. 


CATALOGUES POST FREE. KINDLY SAY WHICH REQUIRED. 


DARTON’S LATEST 
IMPROVED SELF-RECORDING 
BAROGRAPH. 


UNIVERSITY OPTICAL WORKS, 
81 TOTTENHAM COURT ROAD, LONDON, W. 


FITTED WITH LEVER MOVEMENT. 
ined th A ici 
THE MOST NUTRITIOUS. Can be obtaine rough all Opticians, or of 
EF.DARTON & CoO., 
CLERKENWELL Opticat Works, 
\GRATEFUL—COMFORTING. -| (including above) Post free, also List of Electrical Novelties. 
TO SCIENCE LECTURERS. 
C O C O A THE MOST PERFECT. 
‘o Flickering. Superb Mechanism. Price £7 7 0. 
rated List: 
See Mr, Hucuss’ PATENT COMBINATION OPTICAL LANTERN, 
success. New Oxyhydrogen Microscope. Science Lanterns for Class De- 
LIQUID AIR IN LESS THAN 10 MINUTES monstration. M nikcent Results. Docwra Triple, Prize Medals, Highest 
® | Award. Supplie to the Royal Polytechnic Institution, Dr. H. GraTTan 
GuINNEss, kee. Patent Pamphengo Science Lanterns. The Universal 
Dr. HAMPSON’S AIR-LIQUEFIER is now made to a standard pat- | Lenses, 18s. Marvellous value. Science Lecture Sets. Novelties. 
tern, and numbers are in use in University Laboratories and elsewhere in | The Lantern Riteidescope Cheapest Lantern Outfits in the Meg 
easily moved ; the Liquefier, without stand, being a cylinder 17 inches | Postage, 4@. Small Illustrated atalogue too pages, free, sd. 
bigh and 8 inches in diameter. 60,000 Slides and 300 Lecture Sets, Science e Subects, V Views, &c., 6d. ; 
. from 150 to 200 atmospheres pressure, making over a litre of liquid per | Brewster House, 82 Mortimer Road, Kingsland, N. 
our. 
The operator has only one gauge to watch, and one valve to control. 
For Price and Particulars apply to the Sole Makers :— | L L Ss 
BRIN’S OXYGEN COMPANY, LIMITED, | Are invaluable for Indigestion, Biliousness, 
TRADE se 
OPTIMUS.” 
OPTIMUS CANTILEVER ENLARGERS 


x the Makers, 
Pp Pp S 142 ST. JOHN’S ST., LONDON. 
Fully Illustrated List of Meteorological Instruments 
HUGHES’ PHOTO-ROTOSCOPE CINEMATOGRAPHS. 
BREAKFAST—SUPPER. Moto- ote camera for tabi the Pictures. 
&c. Miniature Triple Lantern constructed for B. J. Macpen, Esq.; great 
Lantern 4- “> Condensers, 4-wick Lamp, Portrait Combination front 
various countries. The whole apparatus is neat and compact and its parts | Grandly Illustrated Catalo; , over 180 choice penne a 
List 
It begins to liquefy air in from 6 to 10 minutes after the admission of air Postage, ad. Pam hlets Free. S, Spectauist, 
It requires no ice and salt, carbonic acid, or other auxiliary refrigerant. by 
It produces a perfectly clear liquid, which requires no filtering. 
It works all day long day after day without plugging of pipes or valves. | - 
WESTMINSTER, LONDON. Headache, Heartburn & Fluctuating Appetite 
INCANDESCENT GAS. 


PRICE with 5-inch Condenser ane 70/- EXTRA FOR FRONT LENS ... 27/- 
10-inch .. 200/- 105/- 


THE GROSSAR \s THE LENS For 
SHARP and BRILLIANT ENLARGEMENTS. 


Equivalent Focus 7in. rohin. 
Suitable for Condensers 5 and 6in. diam. 7 and 8in. diam, g and sala. > diem. 
#450 £65 0 £7 15 0 


NEW LIST of PHOTOGRAPHIC and PROJECTION INSTRUMENTS, POST FREE. 


PERKEN, SON & CO, LTD. scisomcincus ec. LONDON. 
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ELECTROLYTIC INTERRUPTER. TO READERS ABROAD. 


For use on 100 Volts and upwards. WANTED Butterflies, Moths, Beetles, Flies and other Insects; also 
Current easily controlled, therefore can Scorpions, Spiders, &c., from valne remitted by 
be used with any Tube. Secures a return mali lor specimens Lo sniieneaee. Carefully so that ti y reach 


brilliant and steady Screen. 


Addresses also invited for Sale or Exchange. 


HEYNE ol os Dealers in Entomological Specimens, Cabinets, 
Cc Os SO R, | 7] Books, Apparatus, Pins, &c., 
110 & 111 STRAND, LONDON, W.C. 
54 FARRINGDON ROAD, E.C. «tna jj | Price Lists on application. Specimens submitted for selection. 


CO.’S LIST. 


THIRD EDITION JUST READY. 


THE PRINCIPLES OF POLITICAL ECONOMY. 


By HENRY SIDGWICK, Author of ‘The Methods of Ethics.” Third Edition. 8vo. 14s. net. 


INSECT LIFE, SOUVENIRS OF A NATURALIST. 


By J.-H. FABRE. Translated from the French by the Author of ‘‘ Mademoiselle Mori.” With a Preface by DAVID 
SHARP. M.A., F.R.S. Illustrated by M. PRENDERGAST PARKER. Crown 8vo, cloth elegant, gilt edges. 6s. 
IRISH FIELD.—“ A charming and most instructive book. . . . Let this book be once opened, and it is hard to lay it 
down, so entranced does one become with the wonderful revelations of insect life.” 


A COLLEGE TEXT-BOOK OF CHEMISTRY. 


University. Extra Crown 8vo. 8s. 6d. net. [Ready on Friday. 


THE EXPERIMENTAL STUDY OF GASES. 


mination of the Properties of Gases and of the more Important Researches connected with the Subject. By MORRIS W. 
TRAVERS, D.Sc. With an Introductory Preface by Professor WILLIAM RAMSAY, LL.D., D.Sc. 8vo. Ios. net. 


PRACTICAL CHEMISTRY. at By ABBGG. ani 
Professor W. HERZ. With 3 Tables. Crown 8vo. 6s. 


THE LABORATORY COMPANION TO FATS AND OILS 


INDUSTRIES. By DR. J. LEWKOWITSCH, M.A., F.1.C., F.C.S. 8vo. 6s. net. 
BRITISH TRADE REVIEW.—* Consists almost exclusively of tables, which can hardly fail to be of great value to 
works chemists who require reliable data in a clear and handy form.” 


SECOND THOROUGHLY REVISED AND ENLARGED EDITION. 


CHEMICAL ANALYSIS OF OILS, FATS, WAXES, AND OF 


THE COMMERCIAL PRODUCTS DERIVED THEREFROM. By DR. J. LEWKOWITSCH, F.I.C., F.C.S. 
255. net. 


SPHERICAL TRIGONOMETRY for the USE of COLLEGES 


AND SCHOOLS. By the late LL TODHUNTER, M.A., F.R.S. Revised by J. G. LEATHEM, M.A., D.Sc., 
Fellow and Lecturer of St, John’s College, Cambridge. Crown 8vo. 7s. 6d. 


BRITISH ASSOCIATION MEETING AT GLASGOW, 190I. 
DISCUSSION ON THE TEACHING OF MATHEMATICS, 


which took place on September 14 at a Joint Meeting of two Sections. Section A.—Mathematics and Physics. Section L. 
—Education. Chairman of the Joint Meeting, the Right Hon. Sir Joun E. Gorst, K.C., M.P. Edited by JOHN 
PERRY. Crown 8vo, stiff boards. 2s. net. 


AN ELEMENTARY TREATISE ON THE CALCULUS. 


With Illustrations from Geometry, Mechanics and Physics. By PROFESSOR GEORGE A. GIBSON, M.A., 
F.R.S. Crown 8vo. 7s. 6d. 
EDUCATIONAL NEWS.—“ Teachers of higher mathematics would do well to make a careful examination of this book. 
Many members of our profession have, through disuse, allowed their knowledge of the Calculus to rust; to those we can 
recommend no better book than this, for the author is most up to date in his facts and nomenclature.” 


PRIMER OF GEOMETRY CROOME SMITH, B.A. 
Crown 8vo. 2s. 


ROYAL COLLEGE OF SCIENCE MAGAZINE.—“ Will speedily find favour, especially with teachers and students 
who have already found a want of common sense in the ordinary method of treating geometry. 


ALGEBRAICAL EXAMPLES SUPPLEMENTARY TO HALL 


AND KNIGHT’S ALGEBRA FOR BEGINNERS and ELEMENTARY ALGEBRA (Chaps. I.-XXVIIL.). By 
H. S. HALL, M.A. With, or without Answers. Globe 8vo. 2s. 


EDUCATIONAL NEWS.—* Very carefully graduated in accordance with the books mentioned above. . . . Although § 


compiled for use with these books, it will be of use as supplement to any work.” 
MACMILLAN AND CO., LIMITED, LONDON. 
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£27 6s. CRUISE 
on the Magnificent OceanYacht ‘‘ARGONAUT.” 
Tonnage 3273, H.P. 4000. Electric Light. First-class Cuisine. 
Sailing as follows to THE MEDITERRANEAN :— 
January 18th—From Marseilles to Palermo, Jaffa (for 
Jerusalem), Alexandria (for Cairo), Malta 
returning to Marseilles February toth. 
This Cruise is under the auspices of the Co-operative Cruising Co., Ltd. 
£10 10s. and £13 13s. TOURS to ROME. With 
Optional extensions to Naples, Assisi, Perugia, Florence, 
Venice, and the Riviera. 
£12 12s. 6d. TOURS to FLORENCE and VENICE. 


Full Particulars from the Secretary— 
5, ENDSLEIGH GARDENS, EUSTON, LONDON, N.W. 


Phoenix Assurance Co., Ltd. 


PHCENIX FIRE OFFICE. 
19 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W. 
EsTABLiSHED 1782. 

MODERATE RATES. ABSOLUTE SECURITY. 
ELECTRIC LIGHTING RULES SUPPLIED. 
LIBERAL LOSS SETTLEMENTS. 
PROMPT PAYMENT OF CLAIMS. 

LOSSES PAID OVER £25,000,000. 


ESTABLISHED 1851. 


BIRKBECK BANK. 


Southampton Buildings, Chancery Lane, London. 
lo DEPOSIT ACCOUNTS 
3 ° repayable on demand. 
The BIRKBECK ALMANACK, with full particulars, post free. 
FRANCIS RAVENSCROFT, Manager. 


LIVING SPECIMENS FOR . 
THE MICROSCOPE. 


Volvox, Spir Desmids, Diatoms, Amoeba, Arcella, Actinosphzrium. 
Vorticella, tentor, i ra, Floscularia, Stephanoceros, Melicerta, and many 
other Specimens of Pond Life. Price 1s. per Tube, Post Free. Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 


OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 


The following animals can always be supplied, either living 
or preserved by the best methods :— 
Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia, yilia, Alcy- 
onium ; Hormiphora (preserved) ; Leptoplana ; Lineus, Nereis, 
Aphrodite, Arenicola, Lanice, Terebella; Lepas, Balanus, marus, 
Ligia Mysis, Nebalia, Carcinus; Patella, Buccinum, Eledone, Pectens 
Bugula, Crisia, Pedicellina, Holothuria, ias, Echinus ; idi 
preserved), Scyllium, Raia, &c., &c. 

For prices and more detailed lists apply to 
Biological Laboratory, Plymouth. 


THE DIRECTOR. 


WATKINS & DONCASTER, 


NATURALISTS, 


AND MANUFACTURERS OF 


CABINETS AND APPARATUS 


FOR ENTOMOLOGY, BIRDS’ EGGS AND SKINS, AND ALL 
BRANCHES OF NATURAL HISTORY. 


SPECIAL SHOW-ROOM FOR CABINETS. 
De Our Catalogue (96 pp.) Post free on application. 
patrons, Colleges, — 
A LARGE STOCK OF INSECTS, BIRDS’ EGGS 
AND SKINS. 


Birds, Mammals, &c., Preserved and Mounted by First-class Workmen 
true to Nature. 
All Books and Publications on Natural History supplied. 


36 STRAND, LONDON, W.C. 


(Five Doors from Charing Cross.) 


COLLECTIONS OF 


MINERALS, ROCKS or FOSSILS 


to illustrate the leading Text-books on 


GEOLOGY, PHYSIOGRAPHY and MINERALOGY. 


50 Specimens in Box, 12/6 ; 100 do., 21/-; 200 do., 42/- 


A large Stock of Minerals, Rocks, Fossils and Microscopic Objects 
for selection. 


CATALOGUES GRATIS. 


Geologists’ Hammers, Cabinets, Card Trays, Glass-capped Boxes, &c., 
&c., always in stock. 


THOMAS D. RUSSELL, 


78 NEWGATE STREET, LONDON, €E. C. 


Minerals, Rocks, Fossils, Metallic Ores, Rough Precious Stones, &c. 


Collections of above for Prospectors, Mining Engineers, 
Technical Schools, and for Private Study. 


MINERALS FOR ALL PURPOSES. ROCKS FROM NUMEROUS LOCALITIES. FOSSILS 
FROM ALL BRITISH FORMATIONS. 
ROCK SECTIONS :— 
Slides of Rock Sections. 
ALL LISTS FREE OF 


JAMES R. GREGORY & CO., 


MINERALOGISTS, &c., 
To Science & Art Department, British, Indian, & Colonial Museums, &c. 
Office and Stores ;— 


1, KELSO PLACE, STANFORD RD., KENSINGTON, W. 
ALBERT EDWARD JAMRACH 


(Late CHARLES JAMRACH), 
NATURALIST, 
180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
Netsukis China, Lacquers, Gongs, Shells, and other Curios. 


SUBSCRIPTIONS TO “NATURE.” 


Cheques and Money Orders payable to MACMILLAN & CO., Limited. 
OFFICE: ST. MARTIN’S STREET, LONDON, W.C,. 


NOTICE.—Advertisements and business letters for NATURE should be addressed to the Publishers; Editorial 
communications to the Editor. The telegraphic address of NATURE is “ PHUSIS,” LONDON. 


CHARGES FOR 
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CONTRACTORS TO HIS MAJESTY'S, GOVERNMENT. 


C.E. MULLER, ORME & CO. 


148 HIGH HOLBORN, 
LONDON, W.C. 
MANUFACTURERS OF APPARATUS FOR TEACHING 


CHEMISTRY, PHYSICS, 
MECHANICS, HYDROSTATICS, 


DEALERS IN PURE AND COMMERCIAL 
CHEMICALS. 


i” SPECIAL TERMS TO COLLEGES, 
SCHOOLS, INSTITUTES, &c, 


Scientific Glass-Blowing ‘from Sketch 
promptly executed by our own workmen. 


SCIENTIFIC APPARATUS REPAIRED. 
STUDENTS SETS OF APPARATUS. 


NEW ELECTRICAL LIST—JUST READY 


SPECIAL LIST OF BALANCES J POST FREE 


& MERCER, 


TOWNSON_ 


(EsTABLisHED 3798.) 
RETAIL—89 BisHOPSCATE STREET WITHIN, E.C. WHOLESALE—34 CAMOMILE STREET. 


Manufacturers and Laboratory 
tfitters to the Home and Colonial Departments o: 
M. Government. Institutions, Colleges 
‘and the various ustries throughout the Wor * 


Complete Illustrated yh ws of over 650 pages, with about Lilus- 
. trations, 2s. 6d., or by Post 3s. (Free to Colleges and ‘Schools 


DIFFRACTION SLIDE. x Lantern Slide, ruled with 


soco lines to the inch, fur direct projection of the Spectrum colours, 
for lantern experiments in interference, illustration of Newton's 


rings, &c. 
MAGNESIA “LIME” CYLINDERS 


the Lantern. Will not slake, therefore require 
no sealing up. Give excellent results—do not 
crack. 2/6 per doz. 


“wi “CARRODUS” DEFLAGRATING 
SPOON. A new form for lecturers and experi- 
mentalists, with interchangeable spoon; always 


ready, we clean’; once used, always used. 
1/6 each xtra Spoons, 1/- per doz. 


NEW_BLAST BUNSEN BURNER 


for producing a very high temperature without 
the aid of a Foot Bellows. Will burn stout Copper 
Unique for the 


wire, and decompose marble. 
Lecture Table and Laboratory ignitions. 4/6 


DETACHABLE each. 
FORMALDEHYDE LAMPS for disin- 
fecting Sick Rooms. 12/6 each, 


METEOROLOGICAL CHARTS.. Ruled for thé Month's Record 
of Rain, Wind, Max. and Mia. Temperature, Humidity, Barometric 
Readings in millimetres and inches. Set of Twelve for 1902, 1/8, 
post free. 

NEW REFRACTOMETER for ithe Optical Determination ‘01 
Alcohol and Extract in Wines and Beers. With ‘Tables, £16 10s 
complete. 


85 


COMPLETE OUTFITS AND SEPARATE PARTS 


FOR 


RADIOGRAPHY. 


ILLUSTRATED LIST POST FREE, 


OR CALL AND INSPECT OUR INSTALLATIONS. 


EVERYTHING NOVEL AND ORIGINAL. 


HIGHEST REFERENCES. 


ISENTHAL & CO, 


MORTIMER STREET, LONDON, Ww. 


Contractors to H.M. War Office, Admiralty, India Office, 


Colonial Office, &c 


AMERAS 


TRIPOD CAMERAS 

HAND CAMERAS 
KODAKS (with Goerz Lenses) 
PHOTOGRAPHIC OUTFITS 


THE 


FREE DEVELOPING, 
PRINTING, 
LESSONS. ENLARGING. 


COMPANY'S 


i@” 106 & 108 REGENT STREET, W., and 54 CHEAPSIDE. 


IELD GLASSES 


By ZEISS, (Goerz) £7 100 
GOERZ,& ; Ditto (Zeiss) 8 00 

ROSS. Ditto . 8150 
& High Power, =z 10 Ditto (Zeiss) 11 00 
Z Big Field, & 412 Ditto (Zeiss) 11 00 
4 Portability. 12 Ditto (Goerz) 10 0° 


Printed by Ricnarp Cray anv Sons, Limite, at 7 & 8 Breau Sueet Hill, Queen Victoria Street, in the City of London, and published by MacMIl1 AN 
anv Co. Limiiep, at St. Ma:tin’s Sueet, London, W.C., anu THe MacMILLAN Company, 66 Fitth Avenue, New York.—Tuurspiv Jan 2, 1,22. 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


“To the solid ground 
Of Nature trusts the mind which builds for po" —Wonnewpnts, 


. No. 1680, VOL. 65] 


THURSDAY, JANUARY 4, 1902. 


[PRICE SIXPENCE. 


Registered as a Newspaper at the General Post Office.} 


[All Rights are Reserved. 


OPTICAL PROJECTION. 


EXPERIMENTS IN POLARIZED LIGHT. 


Elbow for projection with the for Table 


use, with large Nicol Analyser. In case complete, 87 7s.. 
ILLUSTRATED CATALOGUE SIX STAMPS. 


NEWTON & CO.,: 


OPTICIANS BY rT TO HIS MAJESTY 
8 FLEET STREET, LONDON.’ 


VERLAG VON GUSTAV FISCHER IN JENA. 


GIESENHAGEN, K., Dr., Professor der Botanik in 
Miinchen. Die Farngattung Niphobolus. Eine Mono- 
graphie. Mit 29,@bbildangen. Preis: 5 Mk. 50 Pfg. 

GOEBEL, K., Dr., Professor a.d. Universitit Miinchen. 
Org anographie der Pflanzen insbesondere der Arche- 
goniatea und Samenpflanzen. Zweiter Teil. 2 Heft: 
Pteridophyten Zweiter Teil (Schluss 


des Ganzen). t 107 Abbildunger im Text. Preis: 
.etwa 4 Mk. 


Demnachst erscheinen : 
’ BOVERI, Theodor Dr., Prof. a.d. Univ. Wiirzburg. 
Das Problem der Ta Preis: etwa 1 Mk. 
Pig... 


ZIEGLER, Heinr., E., Dr., Professor an der Universitit 
Jena... Ueber den derzeitigen Stand der Descendenz- 
lehre in der Zoologie. Preis: etwa 1 Mk. 50 Pfg. 


THE NEW. 


MICROSCOPE. 


With Eye-piece § inch, 4 inch 
Object - — in Mahogany 


£5 12s. 6d. 


a Double Nose-piece, 9/- extra. 
tS Focussing Substage, 14/6 extra. |. 


R. & J. BECK, Ltd., 
68 CORNHILL, 
LONDON. 


NEGRETTI & ZAMBRA'S 
IMPROVED 
-SELF-RECORDING. RAIN- 


GAUGES, BAROMETERS & 


THERMOMETERS, 


Giving continuous Records 
on Charts which only require 
changing weekly. 


Invaluable to Invalids and 


' others unable to take daily 


readings. 
Illustrated Price Lists, free by Post to all parts: cof the world. 


NEGRETTI ZAMBRA,~ 
38. HOLBORN VIADUCT, -E.C. 
. Brancugs : 45 CORNHILL, and’ 122 REGENT STREET. 
AWARDED TWO GOLD MEDALS PARIS EXHIBITION 1900.} 


GENER? RARY 
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ROYAL INSTITUTION OF 
GREAT BRITAIN. 


ALBEMARLE STREET, PICCADILLY, W. 


TuEspaAy next, January 14, at three o'clock, Dr. ALLAN MACFADVEN, 
M.D., B.Sc., Jenner Institute of Preventive Medicine, Fullerian Professor 
of Physiology, R.I. First of Six Lectures on ‘‘The Cell: its Means of 
Offence and Defence. Immunity.” One Guinea the Course. 

Tuurspay, January 16, at three o'clock, A. S. Murray, Esq.. LL.D., 
F.S.A., Keeper of Greek and Roman Antiquities at the British Museum. 
First of Three Lectures on ‘‘ Recent Excavations at Delphi and in the 
Greek islands.” Half-a-Guinea. 

18, at three o'clock, Witttam Henry Hapow, 

., M.A., B.Mus. First of Four Lectures on ‘‘ Landmarks in the 
History of Opera: Gluck, Mozart, Weber, Wagner” (with Musical Illus- 
trations). Half-a-Guinea, 

Subscription to All the Courses in the Season, Two Guineas. 
Tickets may be obtained at the office of the Institution. 

The Fripay Eveninc Meetincs will begin on January 17, when the 
Ricut Hon. Lorp Ravyceicu, M.A., D.C.L., LL.D., F.R.S., will deliver 
a Discourse on “ Interference of Sound.” To these Meetings Members and 
their Friends only are admitted. 


SWANSEA (U.D.) SCHOOL BOARD. 
CENTRAL HIGHER ELEMENTARY GIRLS’ 
SCHOOL. 


WANTED for the above-mentioned School, a Trained Certificated 
TEACHER for SCIENCE, CHEMISTRY and PHYSICS (Theoretical 
and Practical). Commencing salary, £100 per annum. Applicants must 
have had experience in teaching these subjects and should possess a 
University Degree in Science. Also a Trained Certificated TEACHER 
to assist in teaching the above-named subjects. Salary in accordance with 
the Board’s Scale of Salaries. Applicants must have had experience in 
Science Teaching (Theoretical and Practical). 

Applications (to be made on forms which will be sent on receipt of a 
stamped and addressed foolscap envelope) must reach the CLERK on or 


before January 15, 1902. 
A. W. HALDEN, Clerk. 
School Board Offices, Dynevor Place, Swansea, 
December 13, 1901. 


UNIVERSITY COLLEGE OF NORTH 
WALES, BANGOR. 
{A CONSTITUENT COLLEGE OF THE UNIVERSITY 
OF WALES.) 
Ausientions are invited for the Post of ASSISTANT LECTURER in 
MATHEMATICS, now Vacant. Salary £120. 


Applications and testimonials should be received not later than Tuesday, 
January 21, by the undersigned, from whom further particulars may be 


obtained. 
JOHN EDWARD LLOYD, M.A., 
y and Regi 


December 10, 1901. 


SOUTH AFRICAN COLLEGE SCHOOL, 


CAPE TOWN. 


WANTED, SCIENCE MASTER (Graduate) to teach Chemistry and 
Physics. Salary, £250, with Science Grant, Merit Grant and Pension. 
Work commences on April 1, 1902. 

_Applications, with six copies of testimonials, to be sent by January 24 to 
Sir Russet, Woodville, Canaan , Edinburgh, from whom 
further particulars may be obtained. 


WANTED in February next, an Assistant 
thoroughly acquainted with Agricultural Botany. Must be well up in 
the purity and germination tests of agricultural and grass seeds. One 
who has been at one of the seed-control stations abroad preferred. 
Salary, £120.—Applications, accompanied with recent testimonials, to 
the Directors, Aynsome Agricultural Station, Cartmel, Grange-over- 
Sands, Lancs. 


HEATHCOTE SCIENCE 
LABORATORIES. 

COMMERCIAL and SCIENTIFIC RESEARCH work can be carried out 
in these Laboratories in CHEMISTRY, ELECTRICITY, Genera! 
PHYSICS and BACTERIOLOGY, Réntgen Ray Work and Photography 
at any times suitable to workers. Private Laboratory if desired. Powerful 
ELECTRIC Currents. Private and Class Tuition in the above Subjects 


THE DIRECTOR, 
Heathcote Street, Gray’s Inn Road. 


ELECTRICAL AND MECHANICAL 


ENGINEERING SCIENCE. 


TAUGHT BY CORRESPONDENCE EXERCISES, DRAWINGS 
AND INSTRUCTIONS. 


Apply to Professor ANDREW JAMIESON, M.Inst.C.E., F.R.S.E. 


BIRKBECK INSTITUTION, 


Breams Buildings, Chancery Lane, E.C. 


Principat: G. ARMITAGE-SMITH, M.A. 


Science Classes with Practical Work. 


DAY AND EVENING COURSES for— 


UNIVERSITY of LONDON.—B.Sc. Pass aud Honours, 
Inter. Sci., Prelim. Sci., and Inter. M.B. (Chemistry) Examinations. 
CONJOINT BOARD, DENTAL and PHARMACEUTICAL 
EXAMINATIONS. 


COMPLETE DAY COURSE IN METALLURGY AND MINING. 
HIGHLY EQUIPPED LABORATORIES, for— 


CHEMISTRY, PHYSICS, BIOLOGY oorcey and BOTANY), 
METALLURGY, GEOLOGY and MINERALOGY. 


EVENING CLASSES in all BRANCHES of SCIENCE. 
Prospectus free. Calendar (Session 1901-2) 6d. By post 8d. 


Sales bp Auction. 


BRITISH AND EXOTIC LEPIDOPTERA, CABINETS, 


BOOKS, &c. 

MR. J. C. STEVENS will Sell by Auction, 
at his Great Rooms, 38 King Street, Covent Garden, on TUESDAY, 
the 21st of January, rgoz, at half-past 12 o’clock precisely, the Collec- 
tions of British Lepidoptera formed by the Rev. F. MARSHALL, Rev. 
E. B. Brackenbury, and S. J. Wi_xinson, Esq. (the latter including 
the British Tortoices), also British and Exotic Lepidoptera and 
Coleoptera ; a small Library of Natural History Books, the property 
of the late Dr. Livert of Wells ; together with the Cabinets in which 
the above collections are contained. ) 

talogues in course of preparation. 


TUESDAY, JANUARY 238. 
THE NATURAL HISTORY AND GENERAL LIBRARY OF THE 
LATE G. R. RYDER, ESQ., removed from 60 Ennismore Gardens. 


MR. J. C. STEVENS will Sell by Auction, 


at his Rooms, 38 King Street, Covent Garden, W.C., at 12.30 0’clock, the 
above. Amongst other important Works will be included :—Paxton's 
‘* Magazine of Botany,” 16 vols. ; Bentham’s ‘ Flora Australiensis,” 7 
vols. ; Herbert's “ Amaryllidace Curtis's British Entomology,” 16 
vols. ; Edwards’ “ Botanical Register,” 30 vols. ; Curtis’s ‘* Botanical 
Magazine,” 127 vols. ; Kooker’s “ Icones Plantarum,” 27 vols. ; Lod- 
didges’ Botanical. Cabinet,”.a large paper set ; Sowerby’s English 
Botany,” 12 vols. ; Webb and Berthelot’s ‘‘ Histoire Naturelle des Iles 
Canaries,”’ 5 vols. ; Parkinson's Paradisi,” 1629; Hussey’s ‘* British 
Mycology,” 2 vols. ; Doedoen’s ‘‘ Herbal,” 1578 ; Gerarde’s ‘‘ Herbal,” 
1597; Andrews’ “ Engravings of Heaths,” 4 vols.; Curtis’s ‘‘ Flora 
Londinensis,” 6 vols. ; Blume’s “‘ Rumphia,” and “ Flora Jarvz,” and 
many other important Works on Natural History, Extra Illustrated 
Books, and Works of General Interest. 
Catalogues on application. 


J. BACKHOUSE & SON, 


LIMITED, 
(SCIENTIFIC DEPARTMENT) 
Supply all Botanical Material required for Lecture and Demon- 
stration purposes and for Class-work. Fresh, or preserved in 
Alcohol. Insectivorous Plants. Plants for Physiological Experi- 
ments. Museum Specimens. Microscopical Preparations. 
Prices strictly moderate, 


GLASS BLOWING. . 
All kinds of Experimental Glass 
Blowing carried out for Scien- 55 
tific Men, Laboratories, &c. 2s 
Inventors’ IDEAS WorKen Our AS PER 
INSTRUCTIONS. 
COSSOR, 


54 Farringdon Road, E.C. 


DARTON’S LATEST 
IMPROVED SELF-RECORDING 
BAROGRAPH. 
cai 
the Makers, 


E.DARTON Co., 


CLERKENWELL Orticat Works, 


142 ST. JOHN’S ST., LONDON. 


«6 Rosslyn Terrace, Kelvinside, Glasgow. Prospectus (Post Free), 6a. 


De Fully Illustrated List of Meteorol t 
(including above) Post free, aise List Of Electrical Navelties. 
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X-RAY APPARATUS 


Or THE HIGHEST QUALITY anp FINISH on ty. 
As —— by us to H.M. Government and the leading Hospitals 
nd X-Ray Workers throughout the World. 
We are actual Manufacturers, and Guarantee 
every Coil against breaking down. 


| Extract from a letter 
dated 19/12/00 from a 
large Medical Insti- 
tution, referring to 
Coil and complete 
Accessories. 

will,l am 
sure, be glad to know 
that the apparatus 
you fixedup for us 
gives every satisfac- 
tion ; agreat deal of | 
work has been done 
with it.’ 


| 


COX’S PORTABLE F TELD SERVICE COMPLETE OUTFIT, supplied 
to H.M. Admiralty, War Office, the new Royal -~ and in use ata 
large number of ospitals i in all parts of the World 

MACKENZIE DAVIDSON’S IMPROVED. PATTERN MOTOR 
MERCURY BREAK. (Working direct on an Foes from 12 to 
250 volts) of which we are the SOLE MAKE Price £6 6s. 

Absolutely the best for X-Rays and Wireless : Telegraphy. 

cox’s REAK, "Price £2 10s. 

OUR RECORD F S TUBE, which won the GOLD MEDAL (only award) in 
the ROWTOEN ear S$ TUBE COMPETITION for the best Tube for both Photo- 
graphic and Screen Work. The Competition was open to the World, 
and 25 Tubes were submitted by various makers. Price 18s. 6d. each. 


N.B.—Our INDUCTION COILS and APPARATUS 
are not only less costly than other makers’, but give results 
unexcelled by any of them. 


pe Cat or WRITE For ovR ILLUSTRATED List, wiTH TESTIMONI,; 5 
AND ILLUSTRATED INSTRUCTIONS UPON HOW TO WORK. Post Freg 
to Reavers oF “ NaTuRE.” 


HARRY W. COX, 


9, 10 & il, CURSITOR STREET, CHANCERY LANE, LONDON. 


PAOTOGRAPAIC 
CAEMICALS 


BURROUGHS WELLCOME & Co. 


G. BOWROR, 57 Hagware Road, Londen, W., 
has always on hand a large and varied stock of 


SECOND-HAND APPARATUS 


BY STANDARD MAKERS, IN PERFECT WORKING ORDER, AT EXTREMELY 
MODERATE PRICES. 
As supplied to the National Physical Laboratory ; Aberdeen, Aberystwyth, 
Birmingham, Nottingham and Glasgow Universities ; Bedford, ledied. 
Clifton, Heriot Watt and Yorkshire Colleges ; and twenty other Scientific 
Institutions, Polytechnics, &c. 

am Nature says: ‘‘ Teachers requiring efficient apparatus at a low cost, 

for lecture or laboratory purposes, might consult the list with advantage.” 
List on application by mentioning NATuRE. 


GAMBRELL BROS. 


CONTRACTORS TO H.M.'s GOVERNMENT, 


17 GILTSPUR STREET, LONDON, E.C. 
NEW FORM 


MAGNETOMETER- 
GALYANOMETER 


WITH 
DIVIDED SCALE, 
ANTI-PARALLAX MIRROR, 
REMOVABLE GLASS WINDOW, 
ADJUSTABLE TORSION-HEAD 
WITH REMOVABLE CAP 
CELLULOID BACK, 
POLISHED MAHOGANY CASE, 
MAGNET CLOSE TO BACK OF 
INSTRUMENT. 


THE SANGER SHEPHERD ARC LAMP. 


A Perfect Hand Feed Arc Lamp built on an entirely new model for— 


General Laboratory Work. 
Photo-micrography. 
Projection Work. 
Illumination of Paintings. 
Works equally well with 
direct or alternating currents. 
SrecitaL FEATURES. 
Extreme range of all ad- 


justments. 
= simplicity of its man- 

ipulation 
Extreme steadiness & rigidity 

The height of the Arc from 
the base is adjustable from 
3hins. to 18ins. The pillar 
su 3 standard can be canted to any 
i ae angle. There is no current 
‘as in any of the working parts of 
the’ lamp, all insulations are 
of mica, the bottom carbon 
holder is fitted with a device 
for lateral adjustment of the 
carbon. Both carbon clamp- 
ing screws are of steel with 
free - fitting coarse threads. 
The upper carbon arm can be 
brought back by means of the 
small milled head so as to’ 
throw the light forward. All 
racks are ante en- 
suring ease in working and 
freedom from back- 
lash. milled 
heads for working are 
all at the back of the 
lamp, and all are 
worked with the 
hand in the same: 
position. 
Price of Lamp Com £5 
Varnished Walnut Stained Pine Case ... 


SANGER SHEPHERD & O., 


Factory AnD OrFrices— 


5, 6 & 7 Gray's Inm Passage, Red Lion $t., Holborn, London, W.C.. 


j 
| ; ; ? 
NO WEIGHING 
NO MEASURING 4 
ALWAYS ACCURATE 4 
="TABLOID‘ 
HANDY INANY DARKROOM | ‘a 
ABSOUUTELY INDISPENSABLE. |) 
To TouRISTS 
ie 
‘ 
— 
a 
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JAMES WOOLLEY, SONS & CO, 


LIMITED, 
VICTORIA BRIDGE, MANCHESTER. 


Illustrated Catalogues free on application. | 


| 


CHEMICAL APPARATUS 
SCIENTIFIC INSTRUMENTS. 


| JUST OUT. _ Second Edition. Thoroughly Revised and Partly Re. 


written. Pocket size. Leather, Limp, Gilt Edges. With over 600 
pages on Special thin Paper and Illustrations. Price 8s, 6d. net. 


A HANDBOOK OF HYGIENE. 


BY 
Lieut.-Col. A. M. DAVIES, R.A.M.C., M.R.C.S., L.S.A., 
D.P.H.(Camb.). 
Late Assistant Professor of Hygiene, Army Medical School, Netley ; late 
Assistant Examiner in Hygiene, Science and Art Department. 


A DICTIONARY OF 


DYES, MORDANTS, AND OTHER COMPOUNDS 


USED IN DYEING AND CALICO PRINTING. 


Cc.S., 

With Formule, Properties, and Applications of the various substances 

described, and concise directions for their Commercial Valuation, and for 
the Detection of Adulterants. 

“* Turn to the book, as one may, on any subject and a reference is sure to 
be met with. . . . A work of reference which every dyer and calico printer 
should have on his shelves. Fills an undoubted want. . . and leaves 
nothing t» be cavilled at. Will be widely appreciated.”— Textile Mercury. 


JUST OUT. In Large 8vo, Handsome Cloth. Price 7s. 6d. net. 


FERMENTS AND THEIR ACTIONS. 


A Text-book on the Chemistry and Physics of Fer- 
mentative Changes. 
By CARL OPPENHEIMER, Ph.D., M.D., of the Physiological 
Institute at Erlangen. 
Translated from the German by tt, B.A., F.I.C., 


The present Translation embodies Notes and Additions to the Work 
made by the Author subsequent to its Publication in Germany. 


London: CHARLES GRIFFIN & CO., Ltd., Exeter St., Strand, W.C. 


REYNOLDS & BRANSON, LT». 


THE “RYSTOS” 
DARK ROOM LAMPS. 


These Lamps are a boon to all Photographers 
and Radiographers having Gas or Electric 
Current at their disposal. 
» A convenient application of the bye-pass Stop- 
cock (or Switch in the case of electricity) enables 
the light to be instantaneously changed from 
non-actinic to ordinary white, or turned down 
invisibly. 
The lantern is kept exceedingly cool by means 
of a special ventilating cone (patent) Fiving a 
separate exhaust current from lantern and burner. 


PRICES. 
No. 1.—Lamp is 11} inches 
high and 7} inches wide, 
with sloping front we 15/- 
Ditto, fitted with Electric 
Fitted with Safe Light for 
Spectrum Plates, extra 6/- 
No. 2.—For Gas. 12} in- 
ches high and 8} inches 
wide on oe «++ 20/- 
No. 3.—Ditto, New Pat- 
tern measures 8} inches 
high, 5} inches wide ... 10/6 
Fitted with Safe Light for ; 
Spectrum Plates, ex/va 3/6 — 
Illustrated Catalogues of Photographie, Optical, Chemical and 


Physical Apparatus post free. Special Appliances made in our 
own Workshops to Customers’ Designs. 


ISENTHAL& CO. 


CENTRAL DEPOT for RADIOGRAPHERS. 


Contractors to H.M. War Office, Admiralty, 
India Office, Colonial Office, &c. 


85 MORTIMER STREET, LONDON, W. 


Works direct on any 
voltage up to 250 volts. 


MERCURY JET INTERRUPTER. 


ILLUSTRATED LIST POST FREE, 
OR CALL AND INSPECT OUR INSTALLATIONS. 


EVERYTHING NOVEL AND ORIGINAL. 


14 COMMERCIAL STREET, LEEDS. 


HIGHEST REFERENCES. 


| 
| 
: X vay | “* We are glad to welcome Surgeon-Major Davigs’ book . . . he has had | 
ue om =} | | ample opportunity to make himself A MASTER OF THE SCIENCE, and he has | 
a no em a right to speak. . . . WONDERFULLY WELL UP-TO-DATE, well and clearly 
\ written, pleasant to read.” —7he Lancet. 
fined In Large 8vo. Handsome Cloth, Library Style. Price 16s, net. 
By CHRISTOPHER RAWSON, F.LC, F.C.S., | 
+» 
CiL== 
“> 
| ( 
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E XCEPTION 


AL VALUE. 


No. 5007.—-S TUDENT’S BALANCE (as figured) in well-finished 
polished_mahogany case with counterpoised sliding door. 

AGATE knife edges and planes, beam support, levelling screws, plumb 
bob, and double hooks for specific gravity experiments. 
Turns to milligram when loaded with its maximum charge. 
To weigh 100 grams in each pan. Price £3, 


WEIGHTS SUITABLE FOR ABOVE. 

No. 5007A.—SET OF WEIGHTS in well-finished mahogany case, 
too grammes down to 1 a Fractions made of Aluminium. 
Forceps also supplied in box strongly recommend this set where 
accuracy must be accompanied by economy. Price 9s. 


CHEAP FORM OF BALANCE 


Of VERY BEST FINISH, with 
AGAT KNIFE EDGES AND 
BEARINGS. 
LINE, EXTRA H 
SENSITIVE TO ONE 1... 
No. 5000.—10o Gramme ... 6 
No. 5001.—250 exe 12 6 


NEW CASES 1WOOS) FOR ABOVE. 
These Cases are stained to resemble muhogany and are supplied with 


sliding front. Glass front and back. On lifting front a spring automati- 
cally Keeps door at required height. 


No. 5002, 100 > gram size, 8/6: No. soo2A, 250, 10/6. 
CHEAP SET OF WEIGHTS IN POLISHED BOX. 
For use with Balances Nos. 5000 and soor. 


No. 5003 —100 grammes to 1 milligram, 5s. 
No. 5004.——-200 ” ” 


EXTRA FRACTIONS, similar to supplied in 5003 
and 5004) kept in stock. Price is. 6d. + is. 6d. per. Gomn. 


F. E. BECKER & GO. 
33-37 HATTON WALL LONDON 


NEW PATTERN 


DIFFERENTIAL 
GALVANOMETER 


FOR LOW RESISTANCE TESTING. 


Advantages over the Potentiometer and the Kelvin 
‘Bridge— 
Much simpler to work. 


Accuracy limited only by that of the Standards 
employed. 


Prime cost. 


Price complete, with Circular Slide Wire and Keys, £14 4s. 


(See Proceedings of Inst. of E.E., Vol. XXX., No. 151, 
Page 908.) 


NALDER BROS. & CO., 


PRINCES MEWS, GREAT GEORGE STREET, 
WESTMINSTER, S.W. 


(Late 16 Rep Lion Srreet, CLERKENWELL. ) 


JAMES J. HICKS, 


8,9 & 10, HATTON LONDON, 
MAKER OF ALL or METEOROLOGICAL INSTRUMENTS. 


BAXIBUM THERBOMETER, Bleck Bult Stand. 


TERRESTRIAL 


Mercorvlogical 


STANDARD BAROMETER, diameter of Tube, 0-3 in., on Mahogany Board. - 


KEW OBSERVATORY CERTIFICATES SUPPLIED IF DESIRED. 


CAMPBELL-STOKES 
SUNSHINE RECORDER, 
With Curtis's Improvements, 
as supplied to, the Meteorologycal 


for their Standard 
and fitted on 


AWARDED NINE MEDALS PARIS EXHIBITION, 1900. 


| 
‘ 
OF THE LARGEST STOCK OF CLIBICAL THERMOMETERS THE WORLD. 
| ‘STABDAAD MAXIMUM Tube dived 00 = 
q 
i to Oak Frame, Tubs divided on Stem, ‘ 
es 
4 
i As wed at all the — |, 
Stations in the — Unned Kingdom, 
a 
> 
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WIACMILILAN @& CO’S LIST. 
LIFE EVERLASTING. By JOHN FISKE. Globe 8vo. 35. 6d. 
MIND IN EVOLUTION. By t T, HOBHOUsE, late Fellow and Assistant Tutor of C.C.C 


THIRD EDITION NOW READY. 


THE PRINCIPLES OF POLITICAL ECONOMY. 


By HENRY SIDGWICK, Author of ‘‘ The Methods of Ethics.” Third Edition. 8vo. 145. net. 


THE ANTHRACITE COAL INDUSTRY. 


A Study of the Economic Conditions and Relations of the Co-operative Forces in the Development of the Anthracite Coal 
Industry of Pennsylvania. By PETER ROBERTS, Ph.D. With an Introduction by W. G. SUMNER, LL.D., 
Professor of Political and Social Science in Yale University. 8vo. 155. net. 


READY ON FRIDAY. 8vo. sewed. 6d. net. 


) ATE R-TUB E BOILE RS. Fellow of Jesus College, Cambridge, Chief Instructor to the 
Naval Cadets 1875—1898. 
*,” An Extract from Langmaid and Gaisford’s ‘‘ Steam Machinery.” 


INSECT LIFE, SOUVENIRS OF A NATURALIST. 


By J.-H. FABRE. Translated from the French by the Author of ‘‘ Mademoiselle Mori.” With a Preface by DAVID 
SHARP, M.A., F.R.S. Illustrated by M. PRENDERGAST PARKER. Crown 8vo, cloth elegant, gilt edges. 6s. 


DAILY NEWS.—“ Fabre’s gift of observation of insect life was scarcely more remarkable than the graphic power which he 
exhibits in his descriptions of the habits of the insect world, and his peculiar faculty of investing his researches with a personal 
interest. . .. Mr. Parker’s illustrations will doubtless attract many readers to the book.” 


A COLLEGE TEXT-BOOK OF CHEMISTRY. 


University. Extra Crown 8vo. 8s. 6d. net. 


THE EXPERIMENTAL STUDY OF GASES. in he 


mination of the Properties of Gases and of the more Important Researches connected with the Subject. By MORRIS W. 
TRAVERS, D.Sc. With an Introductory Preface by Professor WILLIAM RAMSAY, LL.D., D.Sc. 8vo. ros. net. 


PRACTICAL CHEMISTRY. 'By Re ABEGG 


Professor W. HERZ. With 3 Tables. Crown 8vo. 6s. 


SPHERICAL TRIGONOMETRY for the USE of COLLEGES 


AND SCHOOLS. By the late I. TODHUNTER, M.A., F.R.S. Revised by J. G. LEATHEM, M.A., D.Sc., 
Fellow and Lecturer of St, John’s College, Cambridge. Crown 8vo. 7s. 6d. 


BRITISH ASSOCIATION MEETING AT GLASGOW, 1901. 
DISCUSSION ON THE TEACHING OF MATHEMATICS, 


which took place on September 14 at a Joint Meeting of two Sections. Section A.—Mathematics and Physics. Section L. 
—Education. Chairman of the Joint Meeting, the Right Hon. Sir Joun E. Gorst, K.C., M.P. Edited by JOHN 
PERRY. Crown 8vo, stiff boards: 2s. net. 

WESTMINSTER GAZETTE.—“ Should be in the hands of every teacher of mathematics in the country.” . 


AN ELEMENTARY TREATISE ON THE CALCULUS. 


With Illustrations from Geometry, Mechanics and Physics, By PROFESSOR GEORGE A. GIBSON, M.A, 


F.R.S.E. Crown 8vo. 7s. 6d. 
EDUCATIONAL NEWS.—* Teachers of higher mathematics would do well to make a careful examination of this book. 


Many members of our profession have, through disuse, allowed their knowledge of the Calculus to rust; to those we cad 
recommend no better book than this, for the author is most up to date in his facts and nomenclature.” 


PRIMER OF GEOMETRY comprising the Subject Matter of Euclid I.—IV. treated by the method 
of Pure Geometry. By H. W. CROOME SMITH, BA 
Crown 8vo. 2s. 
ROYAL COLLEGE OF SCIENCE MAGAZINE.—“ Will speedily find favour, especially with teachers and studet's 
who have already found a want of. common sense in the ordinary method of treating geometry.” 


ALGEBRAICAL EXAMPLES SUPPLEMENTARY TO HALL 


AND KNIGHT’S ALGEBRA FOR BEGINNERS and ELEMENTARY ALGEBRA (Chaps. I-XXVII.). 
H. S. HALL, M.A. . With, or without Answers. Globe 8vo. 2s. 
EDUCATIONAL NEWS.—* Very carefully graduated in accordance with the books mentioned above. . 
compiled for use with these books, it will be of use as supplement to any work.” 


MACMILLAN AND CO., LIMITED, LONDON. 
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£27 6s. CRUISE 
on the Magnificent OceanYacht ‘“‘ARGONAUT.” 


Tonnage 3273, H.P. 4000." Electric Light. First-class Cuisine. 


Sailing as follows to THE MEDITERRANEAN :— 
January 18th—From Marseilles to Palermo, Jaffa (for 
Jerusalem), Alexandria (for Cairo), Malta 
returning to Marseilles February 1oth. 
This Cruise is under the auspices of the Co-operative Cruising Co., Ltd. 


£10 10s. and £13 138s. TOURS to ROME. With 
Optional extensions to Naples, Assisi, Perugia, Florence, 
Venice, and the Riviera. 

£12 12s. 6d. TOURS to FLORENCE and VENICE. 


Fuil Particulars from the Secretary— 
5, ENDSLEIGH GARDENS, EUSTON, LONDON, N.W. 


COLLECTIONS OF 


MINERALS, ROCKS or FOSSILS 


to illustrate the leading Text-books on 


GEOLOGY, PHYSIOGRAPHY and MINERALOGY. 


50 Specimens in Box, 12/6 ; 100 do., 21/-; 200 do., 42/- 


A large Stock of Minerals, Rocks, Fossils and Microscopic Objects 
Sor selection. 


CATALOGUES GRATIS. 


Geologists’ Hammers, Cabinets, Card Trays, Glass-capped Boxes, &c., 
&c., always in stock. 


THOMAS D. RUSSELL, 
78 NEWGATE STREET LONDON, E.C, 


ALBERT EDWARD JAMRACH 
(Late CHARLES JAMRACH), 
NATURALIST, 


180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
China, Lacq Gongs, Shells, and other Curios. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spi Desmids, Diatoms, Amoeba, Arcella, Actinosphzrium, 
Vorticella, Stentor, it ra, Floscularia, Stephanoceros, Melicerta, and many 
other Specimens of Pond Life. Price 1s. per Tube, Post Free. Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIULOGICAL ASSUCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 

The following animals can always be supplied, either living 
or preserved by the best methods :— 

Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia, 
onium ; Hormiphora (preserved) ; Leptoplana ; Lineus, Amphiporus ; Nereis, 
Aphrodite, Arenicola, Lanice, Terebella; Lepas, Balanus, Gammarus, 
Ligia Mysis, Nebalia, Carcinus; Patella, Buccinum, Eledone, Pectens 
Bugula, Crisia, Pedicellina, Holothuria, Asterias, Echinus; Ascidia, Salpa 
(preserved), Scyllium Raia, &c., &c. 

For prices and more detailed lists apply to 

Biological Laboratory, Plymouth. 


THE DIRECTOR 


NEW SYSTEMATIC COLLECTION OF 
335 ROCKS AND THIN SECTIONS, 


according to H. Rosensuscu, “ Elemente der Gesteinslehre.” 
1. Aufl, Stuttgart, 1901. 

This collection, A, is an extension of the former one of 250 rocks and thin 
sections ; but there are some changes of importance : firstly, a great number 
of new and interesting types of rocks have been added or exchanged 
for others ; secondly, as the * El der Gesteinslehre” are not only a 
treatise on Massive rocks but also on the sedimentary and the 
crystalline schists, this collection also contains the most important 
types of these families of rocks. Great care has been taken to select only 
such rocks which clearly show all the characteristics of the type. 

Again, we have also selected out of this collection two smaller ones, 
B and C, of 250 and 165 specimens respectively. 


The prices are as follows: 
A. 335 specimens of rocks ... ooo £19 0 0 
335 thin sections, in elegant case... £21 0 
B. 250 specimens of rocks ... £13 10 0 
250 thin sections, in elegant case. .... £15 10 0 
C. 165 specimens of rocks ... 8 10 0 
165 thin sections, in elegant case... 5 


£10 0 

In the same way as before, to each collection will be added a printed 

description (about 140 pages} of the macroscopical and microscopical 

features of each work, containing also a description of the petrographical 
microscope for the use of students. 


COLLECTIONS OF MINERALS, FOSSILS, METEORITES, 
PURCHASED FOR CASH OR EXCHANGED. 
Dr. F. KRANTZ, 


RHENISH MINERAL OFFICE, BONN-ON-RHINE, GERMANY. 
ESTABLISHED +833. 


WATKINS & DONCASTER, 


NATURALISTS, 


AND MANUFACTURERS OF 


CABINETS AND APPARATUS 


FOR ENTOMOLOGY, BIRDS’ E@88 AND SKINS, AND ALL 
BRANCHES OF NATURAL HI8TORY. 


SPECIAL SHOW-ROOM FOR CABINETS. 


Oe Our Catalogue (96 pp.) Post free on application. 
N.B. For. Excellence and Superiority of Cabinets and 
Aggacente, references are permitted to distinguished 
patrons, Museums, Colleges, &c. 


A LARGE STOCK OF INSECTS, BIRDS’ EGGS 
AND SKINS. 


Birds, Mammals, &c., Preserved and Mounted by First-class Workmen 
true to Nature. 


All Books and Publications on Natural History supplied. 


36 »TRAND, LONDON, W.C. 
(Five Doors from Charing Cross.) 


MINERALS, ROCKS, AND PRECIOUS STONES. 


Choice Minerals for Museums, Characteristic Examples for the Teacher, 
Student, or Prospector. 


LAPIDARIES’ WORK IN ALL BRANCHES. 
BLOWPIPE CASES AND APPARATUS, 
LESSONS GIVEN. 


SAMUEL HENSON, 
97 REGENT STREET, LONDON, W. 


EsTABLisHED 1840. 


SUBsCKIPTIONS TO “NATURE.” 


Half yearly 014 6 

To ALL PLaces ABROAD :— 
Yearly. 110 6 

Half-yearly O15 6 


NOTICE,—Advertisements and business letters for NATURE should be addressed to the Publishers ; Editorial 
communications to the Editor. The telegraphic address of NATURE is “ PHUSIS,” LONDON. 


CHARGES FOR ADVERTISEMENTS. 


*Three Linesin Column ........0 2 6 
Per Line after . . « 
One Eighth Page, or Quarter Column o18 6 
Quarter rage, or Half a Column 115 o 
Half a Page, ora Column. . e0 


* The first line being in heavy type is charged for as Two Lines. 


Cheques and Money Orders payable to MACMILLAN & CO., Limited. 
' OFFICE: ST. MARTIN'S STREET, LONDON, W.C. 
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ATWOOD MACHINE 
OUR ORIGINAL PATTERN GREATLY IMPROVED. 
New Release (Patent) Dropping Platform done away with, Aluminium Wheel, Agate Bearings, Extra Weights. This 
machine is now a practical Instrument, and with each a Certificate is given, together with a Pamphlet of Experiments. 
PRICE COMPLETE 24 15s. NET. 


PHILIP HARRIS & CO., Lim., BIRMINGHAM and DUBLIN. 


WATSON’S MICROSCOPES. | MICROSCOPIC OBJECTS. 


WATSON'S MICROSCOPES ARE OF LATEST DESI 1902 CATALOGUE JUST ISSUED. 
FAULTLESS WORKMANSHIP, AND RFECT IN DETAIL. New Edition of Watson’s Catalogue (No. 3) of Microscopic Objects. 


STANDARD Mopets :— | The most comprehensive List in the World. Every Microscopist should 
The VAN HEURCK Microscope. Replete with every convenience for have one. Post free on application. 
high power and work. bed Noy £s 
astrument em in; 
The ROTA, £14 Malarial Parasites, in Capillaries of Brain ... 
The EDINBURGH Series. Instruments at all prices from Parasites in Blood ; Com Rig and 
1 forms... each 


| 
| 
Oto £9 10 | 
The FRAM Microscope. A class at a very moderate Karyokinetic in Ren Tissue of Lily. 
| Section through Head -of ; Foetal Rabbit, showing, Developing 


The SCHOOL Microscope. A very cheap but efficient 2276 

Wartson’s HOLOSCOPIC OBJECTIVES, EYEPI ECES and CON- | Set of 24 Slides iHestrating the Process of Super 11 
DENSER give the very best results optically. They embody a new <= 
principle of construction and should be used by all Microscopists. 

Watson's new UNIVERSAL CONDENSER. The finest Condenser | 
for low and medium power workers. 


Anatomy of House Fly complete on cne Slide 

Set of-12 Slides illustrating Brewery Fermentations ane nm 1 

Group of about 150 Diatomacez from various Localities .. ove 50 
Full particulars of all the above are contained in Watson's 130 page A new Series of Rotifera, including Pedalium mirum, Notops brachionus, 

Catalogue (No. 2) of Microscopes. Post free on application. Asplanchna, Synchezta and others, 3/6 and 4/- 


W. WATSON & SONS (Zstadlished 1837), 313 HIGH HOLBORN, LONDON, 1 W.C. 


Branches : 16 Forrest Roap, Epinsurcu. And 78 Swanston Street, Melbourne, Australia. Opticians to H.M. Government. 


CROSSLEWY’S ENGINES. 
GREAT 


4 

cost. With rin., and 1/6in., in Case. 3 
Eye, &c. rt 2 

5 

6 

8 


RECENTLY 
REMODELLED. 
ents GAS 


(Represents J type in Oil or 
Gas, giving about 
14 effective horse power.) 


CONSUMED. 


Crossley’s Portable Oil Engine 
received the FIRST PRIZE 
at the Royal Agricultural 

Show, Cardiff, June, 1901. 


Immediate delivery for Stock 
Sizes of Engines. 


CROSSLEY BROS., LTD., OPENSHAW, MANCHESTER. 


THE “NEW NATURALISTS’” CAMERA. 


(PATENT.) Reflex. or 
FREE. 


OALLMEVER 


J. H. DALLMEYER, Ltd., 25 Newman St., LONDON, W 


Primed by Richarp CLay and Sons, Limme?, at 7 & 8 Bread Sueet Hill, Queen Victoria Street, in the Cuty of London, and published by MacMILt AN 
anv Co. Limivep, at St. Martin's Sueet, London, W.C., and Tne MACMILLAN Company, 66 Fith Avenue, New York.—Tuurspay, Jan g, 1902. 
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JAN 29 1902 


A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


“To the solid ground 
Of Nature trusts the mind which builds for aye.” —WoRDSWORTH. 


“No. 1681, VOL. 65] 


THURSDAY, JANUARY 16, 1902. 


[PRICE SIXPENCE. 


Registered as a Newspaper at the General Post Office.] 


[All Rights are Reserved. 


NEWTONIAN ” 
ETHER SATURATOR. 


This Saturator will burn with a large bore 
jet for three hous. BB O O 


The Editor,of ‘‘The Optieal Magie 
Lantern Journal”’ says :— 

**We were greatly pleased with the be- 
haviour of this Saturator, which will be found 
to work with absolute safety. With it one 
who had never before used a Saturator could 
not fail in getting a good light with practically 
no trouble.” : 


Supplementary List of New Slides and 
pparatus Post Free on application. 


NEWTON & CO., 


OPTICIANS BY APPOINTMENT TO 
H.M. THE KING, 


3 FLEET STREET, LONDON. | 


THE NEW BOOK. 


“PRACTICAL NOTES ON TELEPHOTOCRAPHY.” 


50 PAGES, 50 PAGES, 
BOUND, BOUND, 
6d. 6d. 


THE ABOVE WORK GRATIS ON RECEIPT OF STAMP. 


R. & J. BECK, Ltd., 68 CORNHILL, E.C.. 


X-RAY TUBES. 


REGULATION OF THE 
VACUUM. 
HEAVY DISCHARGE 
TUBES 


for use with 
ELECTROLYTIC 
BREAKS. 


. Send for our 
VAC New Price List. 


JOHN J. GRIFFIN & SONS, 


20-26 SARDINIA STREET, LINCOLN’S INN FIELDS, 
LONDON, W.C. 


NEGRETTI & ZAMBRA’S 
TRAVELLERS SCIENTIFIC COMPANION. 


Aneroid Barometer with Altitude Scale, Compass with Luminous Dial for 
Night Marching, and Thermometer for Air Temperatures (or a Clinical 
Thermometer may be substituted). 


PRICE £4 10s. to £7 10s. 
Can also be had Mounted in Gold and Silver Cases. 
Illustrated Price Lists free by Post to all parts of the world. 


NEGRETTI & ZAMBRA, 
38 HOLBORN VIADUCT, E.C. 
Brancnes—45 CORNHILL; 122 REGENT STREET. 
AWARDED TWO GOLD MEDALS PARIS EXHIBITION 1900. 
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BACTERIOLOGY. 
KING’S COLLEGE, LONDON. 


DEPARTMENT OF GENERAL PATHOLOGY AND 
BACTERIOLOGY. 


Director—Professor Hewtett, M.D., D.P.H. 
Demonstrator—H. S. M.B., D.P.H. 


SPECIAL CLASSES IN JANUARY. 

A class for Candidates for the D.P.H. (Bacteriology) will commence on 

A complete course of Instruction in Bacteriology (one month) for Medical 
Practitioners, Veterinary Surgeons, Analysts, &c. Students may enter at 
time. 
“"Tcometien is also given in the Bacteriology of Fermentation, and in 
Clinical and Chemical Bacteriology. 

The laboratories are open daily for instruction and research.—For 
syllabus, apply to the SECRETARY. 


EAST LONDON TECHNICAL 
COLLEGE. 


A Course of Lectures and Laboratory Work in ELECTRO-CHE- 
MISTRY will be given on Friday Evenings during January, 
February and March, by Prof. R. A. LEHFELDT, D.Sc. Lecture, 7-8; 
Laboratory, 8-10. Commencing January 10, 1g02. Fee, 10s. for the Term. 
The Subjects dealt with will include the Theory of Primary and Secondary 
Batteries, special attention being paid to points of interest in connection 
with the Lead Accumulator. 

J. L. S. HATTON, M.A., Director of Studies. 


BOROUGH OF SWANSEA. 
LECTURER IN METALLURGY. 


Applications are invited for the above Lectureship, which is rendered 
vacant by the appointment of Mr. Crowther to an important post in 
Australia. 

Salary, £200 per annum, rising by annual increments of £10 to £250. 

The Lastune will be expected to enter upon his duties in the beginning 
of February. 

Applications, with one set of copies of testimonials, should reach the 
undersigned not later than Tuesday, January 28. 

Further particulars can be obtained from the Secretary at the College 


J. TREVOR OWEN, M.A., Principal. 


THE 


DURHAM COLLEGE OF SCIENCE, 
NEWCASTLE-UPON.-TYNE., 
PHYSICAL DEPARTMENT. 


The Council invite applications for the st of ASSISTANT 
LECTURER AND DEMONSTRATOR. Salary, £120 per annum, 
rising to £150 per annum. Further particulars may be obtained from the 
undersigned, to whom applications and testimonials must be sent not later 


than February 3, 1902. 
F. H. PRUEN, Secretary. 


APPLICATIONS are invited up to May 1 
for the position of ASSISTANT CHEMIST in an Australian Manu- 
facturing Industry. Salary, £600 per annum. Candidates must have 
received a thorough scientific training at a University or Institution of 
University standing, and be preferably under 26 years of age.—Further 
details can be obtained by writing to Messrs. Parbury, Henty and Co., 
20 Eastcheap, London, to whom applications are to be addressed. 


Sales by Huction. 


BRITISH AND Sa CABINETS, 
» &c. 
MR. J. C. STEVENS will Sell by Auction, 


at his Great Rooms, 38 King Street, Covent Garden, on TUESDAY, 
the 21st of January, 1902, at half-past 12 o'clock precisely, the Collec. 
tions of British Lepidoptera formed by the Rev. F. MARSHALL, Rey. 
E. B. Brackensury, and S. J. Witkinson, Esq. (the latter including 
the British Tortoises), also British and Exotic Lepidoptera an! 
Coleoptera ; a small Library of Natural History Books, the property 
of the late Dr. Livert of Wells; together with the Cabinets in whic): 
the above collections are contained. 
talogues in course of preparation. 


TUESDAY, JANUARY 28. 
THE NATURAL HISTORY A GENERAL LIBRARY OF THE 
LATE G. R. RYDER, ESQ., removed from 60 Ennismore Gardens. 


MR. J. C. STEVENS will Sell by Auction, 


at his Rooms, 38 King Street, Covent Garden, W.C., at 12.300'clock, the 
above. Amongst other important Works will be included :—Paxton 's 
** Magazine of Botany,” 16 vols. ; Bentham’s Flora Australiensis,” 7 
vols. ; Herbert's “‘ Amaryllidace ;” Curtis's ‘‘ British Entomology,” 16 
vols. ; Edwards’ “‘ Botanical Register,” 30 vols. ; Curtis’s ‘* Botanica! 
Magazine,” 127 vols. ; Kooker’s ‘‘ Icones Plantarum,” 27 vols. ; Lod- 
didges’ “‘ Botanical. Cabinet,” a large paper set ; Sowerby’s “ English 
Botany,” 12 vols. ; Webb and Berthelot’s “* Histoire Naturelle des [les 
Canaries,” 5 vols. ; Parkinson's *‘ Paradisi,” 1629; Hussey’s “‘ British 
Mycology,” 2 vols. ; Doedoen’s “‘ Herbal,” 1578 ; Gerarde’s ‘* Herbal,” 
1597; Andrews’ “‘ Engravings of Heaths,” 4 vols.; Curtis’s ‘ Flora 
Londinensis,” 6 vols. ; Blume’s ‘‘ Rumphia” and “‘ Flora Jarve,” and 
many other important Works on Natural History, Extra Illustrated 
Books, and Works of General Interest. 
Catalogues on application. 


J. BACKHOUSE & SON, 


LIMITED, 
(SCIENTIFIC DEPARTMENT) 


Supply all Botanical Material required for Lecture and Demon- 
stration purposes and for Class-work. Fresh, or preserved in 
Alcohol. Insectivorous Plants. Plants for Physiological Experi- 
ments. Museum Specimens. Microscopical Preparations. 
Prices strictly moderate, 


“IN BIRD-LAND.”’ 
AN UNIQUE SERIES OF LANTERN SLIDES 


From Negatives by Mr. OLIVER G. PIKE. Showing Birds, 
Nests, Eggs and Young in their Natural Situations and Surroundings. 


“LIVING ANIMALS.” 


Fifty Slides, from recently taken Negatives. 


Sole Publishers: 
SANDERS & CROWHURST, 71 Shaftesbury Avenue, W. 
Lists Post Free. 


TO SCHOOLS AND STUDENTS. 


ASTON & MANDER give a special discount to above off List 
prices for their celebrated 


DRAWING INSTRUMENTS, 


which are made in their own{workshops, by skilled men, to the 
highest degree of accuracy and finish. 
Da Lllustrated List free on mentioning NATURE. 
STUDENTS’ CASES from 4s, 6d. to £3 3s. 
61 OLD COMPTON STREET, LONDON, W. 


WANTED in February next, an Assistant 
thoroughly acquainted with Agricultural Botany. Must be well up in 
the purity and germination tests of agricultural and grass seeds. One 
who has been at one of the seed-control stations abroad preferred. 
Salary, £120.—Applications, accompanied with recent testimonials, to 
the Directors, Aynsome Agricultural Station, Cartmel, Grange-over- 
Sands, Lanes. 


WANTED AT ONCE,.—Good Taxidermist 
as ASSISTANT to Principal ; one who has just completed appren- 
ticeship.—Apply, giving references and stating salary required, to 
Director or Museums, Liverpool. 


COACHING for all EXAMINATIONS, 
PRACTICAL and THEORETICAL, in Chemistry, Physics and 
Physiology. Well-fitted Laboratories for Research Work, SCIENTIFIC 
er COMMERCIAL, in Chemistry, Electricity, General Physics, 
Bacteriology, Photography, and Réntgen Ray Work. 

The Drrecror, 


HEATHCOTE LABORATORIES, 
Heathcote Street, Gray's Inn Road. 


FOR SALE.—£pyornis or Roc’s Egg of 


Madagascar, 114 X 8§ inches. Godtl Specimen.—Addre: “<x 


SECOND-HAND 


INSTRUMENTS. 
C. BAKER, 244 HIGH HOLBORN, LONDON. 


REGULATOR CLOCK, dead beat, jewelled pallets, mercurial pendu- 
lum, a bargain. £35. 

ASTRO-TELESCOPE, by Cooke, 7}” object-glass, solid equatorial 
mount and clock. £150. ° 

POWELL & LEALAND No. 1 MICROSCOPES, with apparatus, 
£50 to £7 


Catalogue post free to readers of NATURE. 


DARTON’S LATEST 
{IMPROVED SELF-RECORDING 
BAROGR 
FITTED WITH LEVER MOVEMENT. 
Can be obtained through all Opticians, 0: »/ 
the Makers, 
F.DARTON & Co., 
CLERKENWELL OpTicaL Works, 
142 ST. JOHN’S ST., LONDON. 
De Fully Illustrated List of Meteorological Instrumen‘s 
(including above) Post free, also List of Electrical Novelties. 
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BARGAINS IN SCIENTIFIC BOOKS. 


GREENE, F.Z.S. (Dr. W. T.).—BIRDS OF 
EMPIRE. Many Illustrations, 8vo, Cloth (pub. 
7s. 


GORE, F.R.A.S., M.R.LA., &c. (J. E.)— 
THE WORLDS OF SPACE AA Series of Popular Articles on 
1 Subj Illustrations, Crown 8vo, Cloth (pub. 7s. 6d.). 
5s. . 


MIVART (ST. G.).—THE CAT: an Intro- 

duction to the Study of Back-Boned Animals, especially Mammals. 

By ST. GEORGE MIVART, F.R.S., Author of ‘ Lessons from 

ature,” &c. 580 pp., with 200 Illustrations. Medium 8vo, Cloth 
(pub. 30s.), 10s. 6d, 


GUNTHER.—INTRODUCTION TO THE 


STUDY OF FISHES. ByALBERT C. L. G. GUNTHER, M.A., 

M.D., Ph.D., F.R.S., Keeper of the Zoological Department in the 

British Museum. Illustrated with 320 Engravings. Thick 8vo (736 
es), Cloth (pub. 24s.). 8s. 

“‘ No person could be better qualified to write such a monograph than Dr. 
Ginther, the most eminent living authority on the subject. For informa- 
tion on the literature of the subject any advanced student has only to refer 
to the author's exhaustive ‘ Catalogue of Fishes.’ —A thenaum. 


FLOWER AND LYDEKKER.—AN IN- 
TRODUCTION TO THE STUDY OF MAMMALS, LIVING 
AND EXTINCT. By W. H. FLOWER, C.B.. F.R.S., D.C.L. 
LL.D., P.Z.S., &c., kec., and R. LYDEKKER, B.A., F.G.S., 
F.Z.S.,&c. Illustrated with 357 Engravings. Thick 8vo (779 pages), 
Cloth (pub 2ss.). 8s. 

“Author and reader alike are, therefore, to be congratulated when a 
student of the eminence and knowledge of Prof. Flower succeeds in pro- 
ducing such a work as that before us. Comparing it. as we may, with Dr. 
Ginther's book on ‘ Fishes,’ it may be said to run along much the same 
lines, but to enter into many more details and to contain much fuller 
accounts of fossil forms; Mr. Lydekker has studied extinct mammals so 
long that he is able to treat them with rare and ample knowledge.”— 
Athenaeum. 


H. J. GLAISHER, New and Remainder Bookseller, 
57 Wicmore Street, Lonpon, W. 
&@ Catalogues Post Free on application. 


MR. EDWARD ARNOLD'S LIST. 


NOW READY AT ALL BOOKSELLERS. 


HUMAN EMBRYOLOGY AND MORPH- 
OLOGY. By A. KEITH, M.D., F.R.C.S.Eng., Lecturer 
on Anatomy at the London Hospital Medical College. 
With 252 Illustrations. Demy 8vo. 12s. 6d. net. 


MANUAL OF ALCOHOLIC FERMENT- 
ATION AND THE ALLIED INDUSTRIES. By 
Cc. G. MATTHEWS, F.I.C., F.C.S., &c. Fully Illus- 
trated. Crown 8vo, Cloth. 7s. 6d. net. 


A TEXT-BOOK OF ZOOLOGY. ByG.P. 
MUDGE, A.R.C.Sce.Lond., Lecturer on Biology at the 
London School of Medicine for Women. With about 150 
Illustrations. Crown 8vo, Cloth. 7s. 6d. 


LECTURES ON THEORETICAL AND 
PHYSICAL CHEMISTRY. By Dr. J. H. VAN ’T 
HOFF, Professor at the University of Berlin. Translated 
by Prof. R. A. LEHFELDT. 3 vols., demy 8vo, 28s. net. 
Or obtainable separately, as follows :— 

Part oe | Relations between Properties and Constitution, 
75. 6d. net. 

ANIMAL BEHAVIOUR. By C. Lloyd 
MORGAN, F.R.S., Principal of University College, 
Bristol; Author of “ Animal Life and Intelligence,” &c. 
With numerous Illustrations. Large Crown 8vo. 10s. 6d, 

FOURTH IMPRESSION. 

FOOD AND THE PRINCIPLES OF 
DIETETICS. By ROBERT HUTCHISON, M.D. 
Edin., M.R.C.P., Assistant Physician to the London 
Hospital and to the Hospital for Sick Children, Great 
Ormond Street. Illustrated. Demy 8vo. 16s. net. 


London: EDWARD ARNOLD, 37 Bedford Street. 


MICRO - SPECTROSCOPES 


(SORBY-BROWNING.) 
AS FIGURED, 


RBE:0:0 


WITH BRIGHT POINT 
MICROMETER, 


8S8:5:0 


Adapters to fit body-tube 
of Microscopes, 


3/6. 


PRICE LISTS POST FREE. 


THE SANGER SHEPHERD ARC LAMP. 


A Perfect Hand Feed Arc Lamp built on an entirely new model for — 


General Laboratory Work. 

Photo-micrography. 

' Projection Work. 

Illumination of Paintings. 
Works equally well with 

direct or alternating currents. 

SpeciaL FEATURES. 

Extreme range of all ad- 
justments. 

The simplicity of its man- 
ipulation. 

Extreme steadiness & rigidity 


The height of the Arc from 
the base is adjustable from 
3hins. to 18ins. The pillar 
standard can be canted to any 
angle. There is no current 
in any of the working parts of 
the lamp, all insulations are 
of mica, the bottom carbon 
holder is fitted with a device 
for lateral adjustment of the 
carbon. Both carbon clamp- 
ing screws are of steel with 
free - fitting coarse threads. 
The upper carbon arm can be 
brought back by means of the 
alt milled head so as to 
throw the light forward. All 
racks are en- 
suring ease in working and 

freedom from back- 
lash. milled 
heads for working are 
all at the back of the 


SANGER SHEPHERD & 


Factory anp Orrices— 


5, 6 & 7 Gray’s Inn Passage, Red Lion St., Holborn, London, W.C. 
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LIQUID AIR IN LESS THAN 10 MINUTES. 


Dr. HAMPSON’S AIR-LIQUEFIER is now made to a standard pat- 
tern, and numbers are in use in University Laboratories and elsewhere in 
various countries. The whole apparatus is neat and compact and its parts 

easily moved ; the Liquefier, without stand, being a cylinder 17 inches 
bigh and 8 inches in diameter. 


It begins to liquefy air in from 6 to 10 minutes after the admission of air 
e from 150 to 200 atmospheres pressure, making over a litre of liquid per 
our. 
It requires no ice and salt, carbonic acid, or other auxiliary refrigerant. 
It produces a perfectly clear liquid, which requires no filtering. 
It works all day long day after day without plugging of pipes or valves. 
The operator has only one gauge to watch, and one valve to control. 


For Price and Particulars apply to the Sole Makers :— 


BRIN’S OXYGEN COMPANY, LIMITED, 
WESTMINSTER, LONDON. 


CARL ZEISS, 


OPTICAL WORKS, JENA. 
LONDON BRANCH : 


29 MARGARET ST., REGENT ST., W. 


NEW 


PHOTO-MICROGRAPHIC STAND, 


With very wide body-tube speciall 
designed for working with our MICRO- 
PLANARS. It is also fitted with a new 
Fine-Adjustment of great accuracy and 

possessing a very slow movement. 
These features render this Microscope 
pre-eminently suitable for Photo-micro- 
graphy with the highest and lowest powers, 
; J as well as for ordinary visual observations. 
DESCRIPTIVE PAMPHLET FREE ON APPLICA TION. — 


GLASS BLOWING. 


All deseriptions of Mercury Pumps 
for High Vacua. 


“X” RAY TUBES AND ALL KINDS OF 
VACUUM TUBES. 


COSSOR, 
54 FARRINGDON ROAD, E.C. 


THE IRISH NATURALIST. 


A Monthly Magazine of Irish Zoology, Botany, and 
Geology. Price 6d. 
Edited by GEO. H yyy he B.Sc., and R. LLOYD 
AEGER, B.A. 
Annual Subscri) ton on. Post Free to any Address. 
Dublin: EASON Lrp., 40 Lower Sackville Street 
(to which Ad, Subscri tions should be sent). 

London: SIMPKIN, MARSHALL, HAMILTON, KENT, & CO., Ltd. 


A. ROSENBERG & CoO., 


PATENTEES AND ACTUAL MAKERS OF 


APPARATUS FOR X-RAYS 
WIRELESS ‘TELEGRAPHY. 


This is the most compact an efficient. PORTABLE X-RAY OUTFIT 
made. A 10” Spark Coil, Focus Tube, and all accessories, except Battery, 
pack into one box measuring 25” X 11” X 14”, and weigh only 65 /és. 
complete. 
PRICE £36 10 
May be had fitted with Coil of any length Spark. 


DOUBLE AND MULTIPLE SECTION COILS IN ALL SIZES. 


Price List Sree on application. 


21 SOUTHAMPTON ROW, HOLBORN, LONDON, W.C. 


JAMES SWIFT & SON, 


Opticians. 
Sita Gold Medals awarded for Optical excellence.) 
4 in. Apochromatic N.A. 1°30 ove oe £8 8 


” ” » 


” ” 

4 ,, Pan Aplanatic ,, 1°30 
” ” ” 3° 

a's ” ” ” ” r 33 


New Pan Aplanatic Bendabien, N. A. Feo, complete with 
fitting and stops .. 

New Pan. Aplanatic Condenser (oi). N. As 1°40, ‘complete with 
fitting and stops ... 

Apochromatic Condenser, N. A. ‘95, “complete with fitting and 


oo 


Combinations only)» 1°40 
°'95 


UNIVERSITY OPTICAL WORKS, 
81 TOTTENHAM COURT ROAD, LONDON, W. 


Improved Clock- 
work Recording 
Drum. Works in 
any position. 


BEDFORD.” 


W. G. PYE & CO., 


SCIENTIFIC 
GRANTA WORKS, MILL LANE, CAMBRIDGE. 


SPECIAL ATTENTION GIVEN TO APPAR- 
ATUS FOR TEACHING PHYSIOLOGY, 
PHYSICS & BIOLOGY. 

As used in the University Laboratories 
of Cambridge and elsewhere. 

GOOD WORKMANSHIP. MODERATE 
PRICES. PROMPT DELIVERY. 


INSTRUMENT MAKERS, 


RECORDING APPARATUS and 
MICROTOMES A SPECIALITY. 


P.O. BOX, as illustrated, with 3 Pro-ratio 
Coils, £29 10s. 


PRICE £5 5 0 


INSPECTION INVITED From INTENDING PurR- 
CHASERS, 
PRICE LISTS ON APPLICATION. 


Series Boxes, 1-so ohms, 8 Coils, £3. 
Do., do., 12 Coils, 1-500 ohms, £5. 
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X-RAY APPARATUS 


Or THE HIGHEST QUALITY anp FINISH on ty. 
As — by us to H.M. Government and the cm Hospitals 
X-Ray Workers througheut the World. 
We ere the ee Manufacturers, and Guarantee 
every 


| Extract from a letter dated 2/12/1900 
from a Doctor. 
“TI am absolutely satisfied with the 
| Electrolytic Break. It in 
| every way. and just as good as when 
je sent it to me.’ 


cox’s PORTABLE FIELD SERVICE 
COMPLETE OUTFIT, supplied to H.M. 
Admiralty, War Office, the new Royal 
Yacht, and in use at a large number of 
Hospitals in all parts of the World. 


MACKENZIE DAVIDSON'S IMPROVED 
PATTERN MOTOR MERCURY BREAK. 
(Working direct on any circuit from 12 to 250 
volts) of which we are the SOLE MAKERS. 
Price £6 6s. 
cor ELECTROLYTIC Absolutely the best for X-rays and Wire- 
REAK. Price 50/- less Telegraphy. 


oil RECORD FOCUS TUBE, which won the GOLD MEDAL (only award) in 
the RONTOEN Society’ 's TUBE COMPETITION for the best Tube for both Photo- 
graph ic and Screen Work. The Competition was open to the World, 
Tubes were submitted by various makers. Price 18s. 6d. each. 

HIGH i FREQUENCY APPARATUS. 


N.B.—Our INDUCTION COILS and APPARATUS 
are not only less costly than other makers’, but give results 
unexcelled by any of them. 


Catt on WRITE FOR OUR ILLUSTRATED LiIsT, WITH TESTIMONIALS 
AND ILLUSTRATED INSTRUCTIONS UPON HOW TO WORK. Post 
FREE TO REApDERs oF NATURE.” 


HARRY W. COX, Lro, 


9, 10 & 11 CURSITOR STREET, CHANCERY ANE LONDON. 
AGENTS FOR 


SCHMIDT & HAENSCH’S POLARISCOPES 


FOR THE ANALYSIS OF SUGARS, SYRUPS 
As supplied to and used by -H.M. Government pk 
ELECTRICAL FURNACES, 
. DRYING OVENS, 
AND WATER BATHS 
OF THE LATEST 
PATTERNS. 


EVERY DESCRIPTION OF 
CHEMICAL & ANALYTICAL APPARATUS 


THE GEOGRAPHICAL JOURNAL, 
Price 2s. CONTENTS.—JANUARY. 

The Uganda Protectorate Ruwenzori, and the Semliki Forest. By Sir 
Harry Johnston, G.C.M.G., K.C.B. (With 11 Illustrations and Map.) 
Cosmeacgueahing the Severn Bore. By Vaughan Cornish, D.Sc. (Vict.), 

F.G.S., F.C.S., F.R.G.S. (With Plate.) 
Three Journeys i in Northern Oman. By Rev. S. H. Zwemer, D.D. (With 
3 Illustrations and Sketch Ma 
Bolivia by the Rio de la Plata Route. By Colonel George Earl Church. 
(With Sketch 
4 aril. ~ arafra to Siwa, 1898. By Wilfred Jennings-Bramly. 
ith Map. 
Topog aphic Surveying. By Colonel Sir T. H. Holdich, K.C.I.E., C.B. 
Map Projections. 
Reviews :—Polar : Dr. Nathorst in and Greenland. 
Conference on the Teaching of Geograph 
The Monthly Record. 
Obituary : Edward John Eyre Pre Portrait); Dr. John Stopford Taylor. 
Correspondence : “‘ Ancient” Geography. 
Meetings of the Royal Geographical Society, Session 1901-1902. 
Geographical Literature of the Month. 
New Maps. 


London: EDWARD STANFORD, 12, 13, 14, Long Acre, W.C. 
Just Published. Large Crown 8vo. 9s. net. 


LAMARCK, THE FOUNDER OF EVOLUTION : 


His Life and Work, with Translations of his Writings 
on Organic Evolution. 
By ALPHEUS S. PACKARD, M.D., LL.D., 


Professor of Zoology and Geology in Brown University, U.S. 
With 12 Portraits and other Illustrations. 


LONDON: LONGMANS, GREEN, & CO. 


With 30 Original Illustrations. Price as. 6d. 
The HYGIENE of the MOUTH. 
A Guide to the Prevention and Control of Dental Diseases. 
By R. DENISON PEDLEY, L.D.S. Eng., F-R.C.S. Ed. 
Dental Surgeon to the Evelina Hospital, Southwark. 
BY THE SAME AUTHOR. 
The DISEASES of CHILDREN’S TEETH. 
Well Illustrated. Price 7s. 6d. 
SEGG & CO., 289 and 291 Regent Street, London, W. 


TO READERS ABROAD. 


WANTED Butterflies, Moths, Beetles, Flies and other Insects; also 

Scorpions, Spiders, &c., from Foreign Countries. Full value remitted 

return mail for specimens sent. N.B.—Pack carefully so that they reac 
us undamaged. 


Addresses also invited for Sale or Exchange. 


Dealers in Entomological Specimens, Cabinets, 
HE N BR "y Books, Apparatus, Pins, &c., 
110 & 111 STRAND, LONDON, W.C. 
Price Lists on application. Specimens submitted Sor selection. 


—— Balances, Drying-Ovens, Furnaces, Laboratory Stands, Micro- 
scopes, ctroscopes, Bacteriological Apparatus, Porcelain and Clay 
are, Jena Laboratory Glass Ware, and Glass Tubing. 

Catalogue gratis on application by Colleges, aa. re Laboratories. 


A. GALLENKAMP & TD., 
19 & 21 SUN STREET, FINSBURY E.Cc. 


HIGH GRADH SHCONDARY BATTHERIS 
FOR SCIENTIFIO WORE. 


Practical and Test Batteries, as supplied to 
H.M. Government, including the Astro- 
nomer Royal; also to the principal 

Scientific and Technical Schools, 


rent for months. Most 

successfully used in X-Ray work in 

the leading Hospitals, and during the 

present campaign in South Africa by the 
R.A.M.C. Can be ordered through all first-class 
Instrument Makers, or from the Sole Manufacturers— 


LONCSTRETH’S, Lid., Strand, London, 
Batteries of all voltages on Loan or longer. 


SECOND-HAND BOOKS. 


JOHN WHELDON AND Co., 
88 GREAT QUEEN ST., LONDON, W.C. 


e can supply most Books in the various branches of 


SCIENCE ano NATURAL HISTORY 


in good condition at moderate prices. 


STATE WANTS, OR CATALOGUE SENT POST FREE. 
Just Published, Price 1s. ; by Post, 1s. 4d. 


THE VICTORIA UNIVERSITY 
CALENDAR for YEAR 1902. 
London: MACMILLAN & CO., Ltd. Manchester: J. E. CORNISH. 


For Photography, Unsurpassed for fine definition. 


Hopson 


Stovowtow Steeet Woexs LEICESTER, 
ane 18 LONDON. W, 
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COERZ ANSCHUTZ 
FOLDING CAMERA 


ures up to 1-rocoth sec., and can be used for every 
of photographic work. Its special ures are 


EXTREMELY 
LIGHT, 
SMALL 

AND 
PORTABLE. 


The Cameras are all fitted with THE CELEBRATED 


GOERZ 
DOUBLE ANASTIGMATS, 


Splendidly illustrated Price List will be sent free on 
application if this paper is mentioned. 


Gives e: 


Cc. P. GOERZ, 
4 & 5 HOLBORN CIRCUS, LONDON, E.C. 


Kept in Stock in London at the London Stereoscopic and Photo- 
oa. Co., Ltd., 106 and 108 Regent Street, W., an Cheapside, 
-C.; G. Houghton & Son, 89 High Holborn, W.C.; J. Fallowfield, 
146 Charing Cross Road, W. ; . Shew & Co., 88 Newman Street, 
Oxford Street, W.; J. T. Chapman, Photographic Chemist, 7 Albert 
Square, Manchester ; Rae Brothers, 134 St. Vincent Street, Glasgow. 


SCOTTISH PROVIDENT 
INSTITUTION. 


pN this SOCIETY are combined the ADVANTAGES of 


Mutual Assurance wits Moderate Premiums. 


The Premiums are so moderate that at most ages an 
Assurance of 41,200 or £1,250 may generally be secured 
JSrom the first for the same yearly payment which would elsewhere 
assure (with profits) £1,000 only. 

The Whole Surplus goes to the Policyholders on 
a system at once safe and equitable, no share being given to those by 
whose early death there is a doss. 

Sixty-fiwe per cent, of the Policies which became 
claims by death during 1900 were entitled to Bomuses 
which, motwrithstanmding that the Pre- 
miurms do mot as a rule exceed the 
mon-profit rates of other Offices, were, 
on the average, equal to mm mddition of consider- 
ably ower 50 per cent. to the Original Assurances. 

Endowment Assurances, with or without 
guaranteed additions.—Rates for these may be had on application. 


Accumulated Funds, £12,000,000. 
PROSPECTUSES, with full information, may be had on application. 


HEAD Orrice: 6, St. ANDREW SQUARE, EDINBURGH. 
LONDON OFFICE: 17, KinG WILLIAM STREET, E.C. 
West END BRANCH: 17, PALL MALL, S.W. 

. 


ROSS’ new stupents’ 
‘Standard ” Microscope. 


ROSS, lit. 


New “S.S.”" Stand, with in. 
clining limb, square stage, di- 
agonal rack and pinion for focus. 
sing and direct acting fine 
adjustment, plane and concave 
mirrors, No. 2 Eyepiece and 
Iris Diaphragm, 2/3” and 1/6" 
Object Glasses, and New Tripl- 
Nosepiece ; the whole in maho- 
gany case .. £8 Os. Od. 
Extra for Swing-out 
Substage... 
Extra for Abbe 
Condenser « 
1/8” Object Glass 
(for Biology) 
1/12” Oil Immersion 
Na. 1.2 


015 0 
150 
2100 
500 


CATALOGUES FREE OF 


MICROSCOPES, 
TELESCOPES, 
PHOTOGRAPHIC LENSES, 
CAMERAS, 
And Apparatus of all 
descriptions. 


Gold Medals and HighestA wards 
at all goeat exhibitions. 


111 New Bond St., London, W. 
31 Cockspur St., Charing Cross, S.W. 
Paris Branch: 35 Boulevard du Temple. 


Works : Clapham Common, S.W. 


CROMPTON & CO. 


(LIMITED.) 


ELECTRICAL 
INSTRUMENT 
MAKERS. 


Arc WORKS, 
CHELMSFORD. 


The Crompton form of Potentiometer is 
widely used, and highly recommended by 
scientific and engineering teachers. 


ILLUSTRATED CATALOGUES POST FREE. 
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DUDDELL’S PATENT 


PROJECTION OSCILLOGRAPH. 


This Oscillograph has been designed for teaching and demonstration purposes. The wave forms of an alternating 
current can be either thrown on ascreen for exhibition to a large audience, or on a tracing-desk for drawing the forms. 

The suspended strips are considerably stronger than those used in the high-frequency instrument, thus enabling 
the vibrator to be handled more easily and avoiding damage to the strips through short-circuiting. 


WRITE FOR PARTICULARS. 
CAMBRIDGE 


SCIENTIFIC INSTRUMENT CoO., 


CAMBRIDGE. 


LTD., 


“No Better Food.”—Dr. Andrew Wilson, F.R.S.E., &c. 


Gold Medals, &c. 


Pure 
Concentrated 


IMPORTANT CAUTION.—Sold only in Tins with Gilt Tops. 


MARCONI'S 


LTD. 
MANUFACTURERS OF 


HIGH-CLASS 


10 inch INDUCTION COILS. 


These Coils are of the highest efficiency and 

are not liable to get out of order. They can be 

supplied with or without vibrating break, and with 

discharge rods fitted with horizontal adjustment, 

or with ball socket adjustment, at the option 
of the purchaser. 


FOR PRICES AND PARTICULARS APPLY TO 


WIRELESS TELEGRAPH CO. 


SPECIALLY RECOMMENDED FOR X-RAY WORK. 


18 FINCH LANE, LONDON,E.C. 


OUR NEIGHBOURS. 


A Series of Books descriptive of the Home and 
Social Life of Our Neighbours on the Continent. 


Small Crown 8vo,Cloth Extra,Gilt Top. Price 3s. 6d. net each. 


DUTCH LIFE in TOWN and COUNTRY, 
By P. M. HOUGH, B.A. With 32 Illustrations. 


RUSSIAN LIFE in TOWN and COUNTRY. 
By FRANCIS H. E. PALMER. With 15 Illustrations, 
chiefly from Photographs by the Author, 

** By describing simply the manners and customs of the 
ople, the nature of the reiations between rich and poor, the 

Kin of houses in which they live, the method in which they do 

their work, the sort of recreation they enjoy, and so forth, he 

builds up a succession of pictures that are informing and enter- 
taining at the same time. . . . The book is of real value,” 

The Times. 


GERMAN LIFE in TOWN andCOUNTRY. 
By W. H. DAWSON, Author of ‘“‘Germany and the 
Germans,” &c. 

** Altogether a book of unusual interest. On German social 
problenis, education, and the position of women, the author has 
much to say that is stimulating and suggestive.”— Zhe Daily 
Mail. 

FRENCH LIFE in TOWNand COUNTRY. 
By HANNAH LYNCH. With 12 Illustrations. 

** Miss Lynch has France at her finger-ends.” — 7 he Academy. 

MR. H. G. WELLS’ NEW STORY. 

THE FIRST MEN IN THE MOON. 
By H. G. WELLS. Large Crown 8vo. Price 6s. 

NEW VOLUME suet READY OF THE LIBRARY OF 
SEFUL STORIES. 

THE STORY OF ARCHITECTURE. By 

P. L. WATERHOUSE. 1s. 


London: GEORGE NEWNES, LIMITED. 
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WEACIWILILAN Cov’s LIST. 


COLUMBIA UNIVERSITY BIOLOGICAL SERIES. NEW VOL. 


REGENERATION, 


By THOMAS HUNT MORGAN, Ph.D. 


PROFESSOR OF BIOLOGY, BRYN MAWR COLLEGE, 


Contents. 

Chap. I. General Introduction. II. The External Factors of Regeneration in Animals. III. The Internal Factors of 
Regeneration in Animals. IV. Regeneration in Plants. V. Regeneration and Liability to Injury. VI. Regeneration of Interna) 
Organs. Hypertrophy. Atrophy. VII. Physiological Regeneration. VIII. Self-division and Regeneration. Budding and 
Regeneration. Autotomy. Theories of Autotomy. IX. Grafting and Regeneration. X. The Origin of New Cells and Tissues. 
XI. Regeneration in Egg and Embryo. XII. Theories of Development. XIII. Theories of Regeneration. XIV. General 
Considerations and Conclusions, 


Illustrated. S8vo. 12s. 6d. net. 


MIND IN EVOLUTION. Bt. ¥. HERONS, late Fellow and Assistant Tutor of C.C.C. 
WATER-TUBE BOILERS. Cambridge: Chiet the 


Naval Cadets 1875—1898. 8vo. sewed. 6d. net. 
*,* An Extract from Langmaid and Gaisford’s ‘‘ Steam Machinery.” 


INSECT LIFE, SOUVENIRS OF A NATURALIST. 


By J.-H. FABRE. Translated from the French by the Author of ‘‘ Mademoiselle Mori.” With a Preface by DAVID 
SHARP, M.A., F.R.S. Illustrated by M. PRENDERGAST PARKER. Crown 8vo, cloth elegant, gilt edges. 6s. 


ACADEMY.—‘‘A glorifiable book. . . A work of first-rate original science, but it is also more interesting than nine 
hundred and ninety-nine novels in a thousand.” 


A COLLEGE TEXT-BOOK OF CHEMISTRY. 


University. Extra Crown 8vo. 8s. 6d. net. 


THE EXPERIMENTAL STUDY OF GASES. {r.asens.as.acigae 

‘ © Methods involved in the Deter- 

mination of the Properties of Gases and of the more Important Researches connected with the Subject. By MORRIS W. 

TRAVERS, D.Sc. With an Introductory Preface by Professor WILLIAM RAMSAY, LL.D., D.Sc. 8vo. tos. net. 
GUARDIAN.—“ We venture to congratulate Dr. Travers on his very excellent book.” 


PRACTICAL CHEMISTRY. 'By Re ABBGG 
Professor W. HERZ. With 3 Tables. Crown 8vo. 6s. 


GUARDIAN.—“ The translation has been well done, and thanks are due to Mr. Calvert for making this useful little work 
accessible to English teachers and students.” 


SPHERICAL TRIGONOMETRY for the USE of COLLEGES 


AND SCHOOLS. By the late lL TODHUNTER, M.A., F.R.S. Revised by J. G. LEATHEM, M.A., D.Sc., 
Fellow and Lecturer of St, John’s College, Cambridge. Crown 8vo. 7s. 6d. 


BRITISH ASSOCIATION MEETING AT GLASGOW, 1901. 
DISCUSSION ON THE TEACHING OF MATHEMATICS, 


which took place on September 14 at a Joint Meeting of two Sections. Section A.—Mathematics and Physics. Section L. 
—Education. Chairman of the Joint Meeting, the Right Hon. Sir Joun E. Gorst, K.C., M.P. Edited by JOHN 
PERRY. Crown 8vo, stiff boards. 2s. net. 

WESTMINSTER GAZETTE.—* Should be in the hands of every teacher of mathematics in the country.” 


AN ELEMENTARY TREATISE ON THE CALCULUS. 


With Illustrations from Geometry, Mechanics and Physics. By PROFESSOR GEORGE A. GIBSON, M.A., 
F.R.S.E. Crown 8vo. 7s. 6d. 


EDUCATIONAL NEWS.—“ Teachers of higher mathematics would do well to make a careful examination of this book. 
Many members of our profession have, through disuse, allowed their knowledge of the Calculus to rust; to those we can 
recommend no better book than this, for the author is most up to date in his facts and nomenclature.” 


PRIMER OF GEOMETRY comprising the Subject Matter of Euclid I.—IV. treated by the method 
of Pure Geometry. By H. W. CROOME SMITH, B.A. 
Crown 8vo. 2s. 
ROYAL COLLEGE OF SCIENCE MAGAZINE.—* Will speedily find favour, especially with teachers and students 
who have already found a want of common sense in the ordinary method of treating geometry. 


. MACMILLAN AND CO., LIMITED, LONDON, 
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THE MOST NUTRITIOUS, 


EPPS’S 


GRATEFUL—COMFORTING, 


COCOA 


BREAKFAST—SUPPER. 


HOLLOWAY’S 
PILLS 


Are invaluable for Indigestion, Biliousness, 
Headache, Heartburn & Fluctuating Appetite 


TO SCIENCE LECTURERS. 
HUGHES’ PHOTO-ROTOSCOPE CINEMATOGRAPHS, 


THE MOST PERFECT. 
No Flickering. Superb Mechanism. Price £7 7 0. 


, The Moto-Photo Camera for taking the Pictures. 
Illustrated Lists, 2d. 


See Mr. Hucues’ PATENT COMBINATION OPTICAL LANTERN, 
&c. Miniature Triple Lantern constructed for B. J. MaLpEn, Esq.; great 
success. New Oxyhydrogen Microscope. Science Lanterns for Class De- 
monstration. Magnificent Results. Docwra Triple, Prize Medals, Highest 
Award. Supplied to the Royal Polytechnic Institution, Dr. H. GraTTaN 
Guinness, &c. Patent Pamphengo Science Lanterns. The Universal 
Lantern 4-inch Condensers, 4-wick Lamp, Portrait Combination front 
Lenses, 18s. 6d., Marvellous value. Science Lecture Sets. Novelties. 
The Lantern Kaleidoscope. Cheapest Lantern Outfits in the World. 
Grandly Illustrated Catalogue, over 180 choice Engravings, 6d. ; 
Postage, 4¢. Small Illustrated Catalogue, 100 pages, free, sd. List of 
60,000 Slides and 300 Lecture Sets, Science Subjects, Views, &c., 6d. ; 
Postage, 2d. Pamphlets Free. W. C. HUGHES, Spsctaisr, 
Brewster House, 82 Mortimer Road, Kingsland, N. 


& 
“OPTIMUS.” 
INCANDESCENT GAS. 
OPTIMUS CANTILEVER ENLARGERS. | 
PRICE with s-inch Condenser ose 70/- EXTRA FOR FRONT LENS ... 27/- 
” 6-inch ” ” ” oe 37/- 
” 8- inch ” 10/- ” ” 63/- 
10-inch .. 200/- 105/- 


THE GROSSAR IS THE LENS FOR 


SHARP and BRILLIANT ENLARGEMENTS. 


uivalent Focus 7in. tohin. 
Suitable for cee 5 and 6in. diam. 7 and 8in. diam, 
ice £450 6 0 


g and roin. diam. 


£7 15 0 


12in. 


- NEW LIST of PHOTOGRAPHIC and PROJECTION INSTRUMENTS, POST FRéE. 


PERKEN, SON & CO. LTD. 


cinous, ec. LONDON. 


SCIEN TIF IC 


MICHAEL FARADAY. 

THOMAS HENRY HUXLEY. 
CHARLES DARWIN. 

JOHN TYNDALL. 

SIR GEORGE STOKES. 
SIR CHARLES LYEL 

SIR CHARLES WHEATSTONE. 
SIR WYVILLE THOMSON. 
ROBERT WILHELM BUNSEN. 
LORD KELVIN. 

BARON ADOLF ERIK NOR- 
DENSKJOLD. 


HERMANN L. F. HELMHOLTZ. 
SIR JOSEPH DALTON HOOKER. 
WILLIAM HARVEY. 

SIR GEORGE B. AIRY. DELEEF 

J. LOUIS R. AGASSIZ. 

JEAN BAPTISTE ANDRE DUMAS. 

SIR RICHARD OWEN., 

JAMES CLERK MAXWELL. 
AMES PRESCOTT JOULE. 
ILLIAM SPOTTISWOODE. 

ARTHUR CAYLEY. 

SIR C. W. SIEMENS. 


Proo? impressions of these, printed on India paper, may be had from the Publishers, price 5s.each; or the Series 
of 83 Portraits in a Handsome Portfolio for £8 10s., carriage paid. The Portfolio may be had separately, price 6s. 


Cheques and Money Orders payable to MACMILLAN & CO., Limited. 


OFFICE OF “NATURE,” ST. MARTIN’S STREET, LONDON, W.C. 


WoRTHIES. 


THE FOLLOWING Is A LIsT OF THE STEEL PORTRAITS THAT HAVE APPEARED IN THE ABOVE SERIES :— 


JOHN COUCH ADAMS. 
JAMES JOSEPH SYLVESTER. 
DMITRI, IVANOWITSH MEN. 


LOUIS PASTEUR. 


SIR ARCHIBALD GEIKIE. 
LORD LISTER. 
STANISLAO CANNIZZARO. 
PROF. VON KOLLIKER. 
PROF. SIMON NEWCOMB. 
SIR WILLIAM HUGGINS. 


N.B.—The Portraits of Sir A. Geikie, Lord Lister, Prof. Cannizzaro, Prof von Kélliker, 
Prof. S. Newcomb, and Sir W. Huggins belong to a New Series and are Photogravures. 


| | 
of 
nal 
ind 
es. | 
ral 
Ss, 
he 
D. 
| 
| 
ine 
et. 
nd 
rk 
S 
Coy . 
| ; 
L. 
ok. ve 
4 
A. q 
nt he 
+ 


NATURE 


[ JANUARY 16, 1902 


MACMILLAN & CO.’S BOOKS ON 
GEOGRAPHY, COMMERCE & TECHNOLOGY. 


MACMILLAN’S SCHOOL ATLAS, PHYSICAL 
AND. POLITICAL. By J. BARTHOLOMEW. 8s. 6d. 
Half-morocco, 10s. 6d. 

THE LIBRARY REFERENCE ATLAS OF THE 

; WORLD. By J. BARTHOLOMEW. Half-morocco. 
£2 hp 6d. net. Also in Parts, 5s. each, net. Index, 
75. net. 

A ELASS.BOOK OF GEOGRAPHY. By C. B. 
CLARKE. 2s.6d. Sewed. 2s. Without Maps, 1s. 6d. 

A SHORT GEOGRAPHY .OF THE BRITISH 
ISLANDS. By J. R. GREEN, M.A., LL.D., and A. S. 
‘GREEN. With Maps. Fcap. 8vo. 3. 6d. 

MAN, AND HIS‘ MARKETS. By LioneLt W. 
LYDE, M.A. © Illustrated. Crown 8vo. 2s. 

TARR. AND McMURRY’S GEOGRAPHIES. 
With numerous Maps and many IIlustrations. 

First Book—HOME GEOGRAPHY AND THE EARTH AS A 
WHOLE. 35. 6d. 

Second Book—NortH AMERICA WITH AN ESPECIALLY 
FULL TREATMENT OF THE UNITED STATES AND ITS 
DEPENDENCIES. 45. 6d. 

Third Book—EvurRoPE AND OTHER CONTINENTS WITH 
REVIEW oF NORTH AMERICA. 45. ‘6d. 


MACMILLAN’S GEOGRAPHICAL SERIES. 


Edited by Sir ARCHIBALD GEIKIE, F.R.S. 

THE ELEMENTARY SCHOOL ATLAS. _ By 

JOHN BARTHOLOMEW, F.R.G.S. 4to. 1s. 
THE TEACHING OF GEOGRAPHY. By Sir 

A. GEIKIE, F.R.S. Globe 8vo.— 2s 
GENERAL GEOGRAPHY. By Ropert 

MILL, D.Sc., F.R.S.E. Crown 8vo. 35. 6d. 
GEOGRAPHY OF EUROPE. By James Sime, 

, M.A. Globe 8vo. 2s, 

GEOGRAPHY OF THE BRITISH ISLES. By 
Sir ARCHIBALD GEIKIE, F.R.S. Pott 8vo. rs. 
GEOGRAPHY OF THE BRITISH COLONIES. 

By G. M. DAWSON, LL.D., and A. SUTHERLAND, 


M.A. Globe 8vo. 2s. - . 
GEOGRAPHY OF INDIA, BURMA, AND 
With 


CEYLON. By H. F. BLANFORD, F.G.S. 
Illustrations. Globe 8vo.- 15. 9d. 
By W. A. 


MAPS AND MAP DRAWING. 
ELDERTON. Pott 8vo. 1s. 

GEOGRAPHY OF AFRICA. By Epwarp HEa- 

WOOD, M.A. Globe 8vo. 2s. 6d. 


MACMILLAN’S ELEMENTARY 
COMMERCIAL CLASS BOOKS. 
Edited by JAMES GOW, Litt.D. Globe 8vo. 
HISTORY OF COMMERCE oe EUROPE. By 

Rev. H. pe B. GIBBINS, M.A. | 
By E. C. K. 


COMMERCIAL GEOGRAPHY. 
GONNER, M.A. 35. 
ARITHMETIC. By S. Jackson, 
MANUAL ‘OF BOOKKEEPING. By J. THoRN- 
TON. 7s. 6d. 
COMMERCIAL GERMAN. 
SMITH, B.A. 


. 6d. 
COMMERCIAL SPANISH. By Prof, 3s. 6d. 
COMMERCIALLAW. By J. E.C. Munro. 35. 6d. 


MARINE INSURANCE. _ By W. Gow. 4s. 6d. 


By F. CovEeRLEey 


COMMERCE. 


LECTURES TO BUSINESS MEN. By 
AVEBURY, F.RS., 


Lorp 
Str COURTENAY BOYLE, 
6.2, F. M’KINNON WOOD, LL.D., D.L., J.P., 
and others. Crown 8vo. 2s. 6d. 


‘HINTS ON THE CONDUCT OF BUSINESS. 


By Sir C. BOYLE, K.C.B. Globe 8vo. 35. 6a. 


MODERN MANUALS OF COMMERCE 
SERIES. 


By F. HOOPER, Secretary to the Bradford Chamber of Com- 
merce, and J. GRAHAM, Inspector under the West Riding 
County Council. 


COMMERCIAL EDUCATION AT HOME AND 
ABROAD. Crown 8vo. 6s. 

MODERN BUSINESS Peete The Home 
Trade. Third Edition. 2s. 

THE TEACHER’S COMPANION TO THE 
SAME. 2s. 6d. net. 

FACSIMILE MODERN BUSINESS FORMS. 
Book I., The Home Trade. 6d. 

THE BEGINNER’S GUIDE TO OFFICE 
WORK. Sewed. Is. 

MODERN BUSINESS METHODS. 
Export Trade. 3s. 6a. 

FACSIMILE MODERN BUSINESS FORMS. 
Book 2, Export Trade. Price 1s. Book 3, Imports and 
Ships. Price 9¢. 

MODERN BOOK-KEEPING AND ACCOUNTS. 
By WILLIAM ADGIE, F.C.A. In 3 Parts. Part L., 
Elementary. 15.6a@. [Xeady. Parts II. and III. 

[Ready Shortly. 


Import and 


TECHNOLOGY. 


MANUAL TRAINING: WOODWORK. By 
GEORGE RICKS, B.Sc., Inspector of Schools, London 
School Board. 4to. 7s. 6d. 

THE GRAMMAR: oF WOODWORK. By W.E. 
DEGERDON. 4to. 2s. Sewed. 3s. Cloth. 

ELEMENTARY HANDICRAFT AND DESIGN. 
By W. A. S. BENSON. Illustrated. Crown 8vo. 55. 
net. 

WORKSHOP MATHEMATICS. 
F. CASTLE. ts. 6d. each. 

CHEMICAL ANALYSIS .OF OILS, FATS, 
WAXES, AND OF. THE. COMMERCIAL PRO- 
DUCTS DERIVED THEREFROM. By Dr. J. 
LEWKOWITSCH. Second thoroughly Revised and 
Enlarged Edition. 8vo. 255. net. 

THE LABORATORY COMPANION TO FATS 
AND OILS INDUSTRIES. By J. LEWKOWITSCH, 
F.LC., F.C.S. 8vo. 6s. net. 

GOLD MILLING. By Pror. H. Louts. Second 
Edition. Crown 8vo.* 10s. net. 

THE MECHANISM OF WEAVING. By T. W. 
FOX. Crown 8vo. 7s. 6d. net. 

COTTON SPINNING. By W. Scorr .Taccart. 
oe 8vo. Vol. I., 4s. net. Vol. IL, 4s. net. Vol. 


I., 10s. net 
WOOLLEN ‘ SPINNING. By C. VICKERMAN. 
Illustrated. Crown 8vo. 6s. net. 


In 2 Parts. By 


MACMILLAN AND CO., LIMITED, LONDON. — 
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NATURE 


CXXiil 


«$87 6s, CRUISE 
on the Magnificent OceanYacht ‘““ARGONAUT.” 


Tonnage 3273, H.P. 4000. Electric Light. First-class Cuisine. 
Sailing as follows to THE MEDITERRANEAN :— 
January 18th—From Marseilles to Palermo, Jaffa (for 

Jerusalem), Alexandria (for Cairo), Malta 
returning to Marseilles February 10th. 
This Cruise is under the auspices of the Co-operative Cruising Co., Ltd. 
£10 10s. and £13 13s. TOURS to ROME. With 
Optional extensions to Naples, Assisi, Perugia, Florence, 
Venice, and the Riviera. 
£12 12s. 6d. TOURS to FLORENCE and VENICE, 
Full Particulars from the Secretary— 
5, ENDSLEIGH GARDENS, EUSTON, LONDON, N.W. 


Phoenix Assurance Co., Ltd. 


PHC:NIX FIRE OFFICE. 


19 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W. 
ESTABLISHED 1782. 

MODERATE RATES. ABSOLUTE SECURITY. 
ELECTRIC LIGHTING RULES SUPPLIED. 
LIBERAL LOSS SETTLEMENTS. 
PROMPT PAYMENT OF CLAIMS. 
LOSSES PAID OVER £25,000,000. 


ESTABLISHED 1851. 


BIRKBECK BANK. 
LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spir Desmids, Diatoms, Amceba, Arcella, Actinosphzrium, 
Vorticella, Stentor, Hydra, Floscularia, Stephanoceros, Melicerta, and man 
other Specimens of Pond Life. Price 1s. per Tube, Post Free. Helix 

ia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 


OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 

The following animals can always be supplied, either living 
or preserved by the best methods :— 

; Clava, Obelia, Sertularia; Actini: Alcy- 
Aphrodite, Arenicola, Lanice, Terebella; Lepas, Balanus, Gammarus, 
Ligia Mysis, Nebalia, Carcinus ; Patella, Buccinum, Eledone, Pectens 
Bugula, Crisia, Pedicellina, Holothuria, Asterias, Echinus; Ascidia, Salpa 
(preserved), Scyllium, Raia, &c., &c. 

For prices and more detailed lists apply to 


Biological Laboratory, Plymouth. THE DIRECTOR. 


WATKINS & DONCASTER, 


NATURALISTS, 


AND MANUFACTURERS OF 


CABINETS AND APPARATUS 


FOR ENTOMOLOGY, BIRDS’ EGGS AND SKINS, AND ALL 
, BRANCHES OF NATURAL HISTORY. 


SPECIAL SHOW-ROOM- FOR CABINETS. 


Be Our Catalogue (96 pp.) Post free on application. 
N.B.—For Excellence and Superiority of Cabinets and 
t to distinguished 


patrons, Muscums, Colleges, &e. 
A LARGE STOCK OF INSECTS, BIRDS’ EGGS 
AND SKINS. 


Birds, Mammals, &c., Preserved and Mounted by First-class Workmen 
true to Nature. 
All Books and Publications on Natural History supplied. 


36 STRAND, LONDON, W.C. 
(Five Doors from Charing Cross.) 


COLLECTIONS OF 


MINERALS, ROCKS or FOSSILS 


to illustrate the leading Text-books on 


GEOLOGY, PHYSIOGRAPHY and MINERALOGY. 


50 Specimens in Box, 12/6 ; 100 do., 21/-; 200 do., 42/= 


A large Stock of Minerals, Rocks, Fossils and Microscopic Objects 
Sor selection. 


CATALOGUES GRATIS. 


Geologists’ Hammers, Cabinets, Card Trays, Glass-capped Boxes, &c., 
&c., always in stock. 


THOMAS D. RUSSELL, 
78 NEWGATE STREET, LONDON, E.C. 


Minerals, Rocks, Fossils, Metallic Ores, Rough Precious Stones, &c. 
Collections of above for Prospectors, Mining Engineers, 
Technical Schools, and for Private Study. 

MINERALS FOR ALL PURPOSES. ROCKS FROM NUMEROUS LOCALITIES. FOSSILS 

FROM ALL BRITISH FORMATIONS. 
ROCK SECTIONS :— 
Precious Stones, Meteorites, Rare Minerals, Blo 


Boxes, Geol A tus, Cabinets, 
es of Rock Sections. 


ALL LISTS FREE OF 


JAMES R. GREGORY & CO., 


MINERALOGISTS, &c., 
To Science & Art Department, British, Indian, & Colonial Museums, &c. 
Office and Stores ;— 


1, KELSO PLACE, STANFORD RD., KENSINGTON, W. 
ALBERT EDWARD JAMRACH 


(Late CHARLES JAMRACH), 
NATURALIST, 
180 ST. GEORGE STREET EAST. 


Cases, Glass 
ys, Lantern 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
Netsukis China, Lacquers, Gongs, Shells, and other Curios. 


NOTICE.—Advertisements and business letters for NATURE should be addressed to the Publishers; Editorial 
communications to the Editor. The telegraphic address of NATURE is “ PHUSIS,” LONDON. 


SUBSCRIPTIONS TO “NATURE.” 


Half-yearly o 14 6 

To ALL PLacgEs ABROAD :— 


CHARGES FOR ADVERTISEMENTS. 
5. 


a. 

*Three Linesin Column ....... 20.4 
One Sixteenth Page o10 Oo 
One Eighth Page, or Quarter Column ..018 6 
Quarter Page, or Halfa Column... . 
Half a Page, ora Column. .....-- 


* The first line being in heavy type is charged for as Two Lines. 


Cheques and Money Orders payable to MACMILLAN & CO., Limited. 


OFFICE: ST. MARTIN’S STREET, LONDON, W.C. 
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NEW CATALOGUE) 


(Consisting of 100; Pages and about 150 Illustrations, 
(EsTABLISHED 1798.) 


ELECTRIC HEATING ReTaiL—89 BiswOPSoATE STREET WITHIN, E.C. WHOLESALE—34 CaMOMILE STREET, E.. 
Ax Apparatus Manufacture 


the Honie and Colonial De 


HLM, Scientific Institutions, Coll 
* and the various Industries throughout the World. 


lete Illustrated Catalo, 6 , with about 


1/6 Post Free. (Refunded on First Order.) 
Nature says (November 14, 1901): “‘ Very convenient OTION 8 


ooo lines to the inch, for direct projection of the Spectrum colours, 
in LABOR! TORIES where electric current is available, ior lantern —— in beclideean, illustration of Newton's 


as it affords easier means of regulation and is safer than rings, &c. 

gas, and also allows any desired temperature to be obtained MAGNESIA “LIME” CYLINDERS (f: 
. ” 

a second time with much less trouble. the Lantern. Will not slake, therefore require 

no sealing up. Give excellent results—do not 


N E W Lis Tv crack. 2/6 per doz. 


(INCLUDING MANY NEW FORMS) OF « “wE “ CARRODUS” __DEFLAGRATING 


ELECTRICAL M EASURING SEOON. A new form for lecturers and experi- 


mentalists, with interchangeable spoon; always 
INSTRUMENTS ! 
PROTECTED RHEOSTATS NEW BLAST BUNSEN BURNER 


y for prod high hi 
POST FREE ON APPLICATION. the of Foot Bellows’ Will barn stout Copper 


wire, and decompose marble. Unique for the 


RADIOGRAPHIC LIST POST FREE. Table and Laboratory 4/6 
APPARATUS FOR WIRELESS-TELEGRAPHY. 


FORMALDEHYDE LAMPS for disin- 

METEOROLOGICAL Ruled for Month's Record 
ISEN HAL & CO of Rain, Wind, Max. and Min. H yD ic 
"5 Readings in millimetres and inces’ Set of Tone gu 1go2, 1/8, 


85 MORTIMER STREET, LONDON, W. | yaw ‘RaFRACTOMBTER fo: the Optical Determination of 


Contractors to H.M. War Office, Admiralty Alcohol and Extract in Wines and Beers. With Tables, £16 10s. 
India Office, Colonial Office, 


CONTRACTORS TO HIS MAJESTY’S GOVERNMENT. 


Cc. E. MULLER, ORME & Co., 
148 HIGH HOLBORN, LONDON, W.C. 


And at 194 OXFORD STREET, MANCHESTER (adjoining Owens College). 
MANUFACTURERS OF APPARATUS FOR TEACHING 


CHEMISTRY, PHYSICS, MECHANICS, 
HYDROSTATICS, &C. 


DEALERS IN PURE AND COMMERCIAL CHEMICALS. 
SPECIAL TERMS TO COLLEGES, SCHOOLS, INSTITUTES, &c. 
Scientific Glass-Blowing from {Sketch promptly executed by our own workmen. 
Scientific Apparatus repaired. Students’ sets of Apparatus. 

NEW ELECTRICAL LIST-JUST READY. SPECIAL LIST OF BALANCES. POST FREE. 


THE 


FREE TEREOSCOPIC DEVELOPING, 


PRINTING, 


LESSONS. COMPANY'S ENLARGING. 
AMERAS [ELD GLASSES 


TRIPOD CAMERAS By GOERY, & 6 4 
HAND CAMERAS R Oss. Ditto (Geer 150 
KODAKS ‘with Goerz Lenses) Power, itto ° 


i@ 106 & 108 REGENT STREET, W., and 54 CHEAPSIDE. 


np Sons, LimiTED, at 7 & 8 Bread Street Hill, Queen Victoria Street, in the City of London, and published by MacMIL! AN 
s Street, London, W.C., and THE MAacMiLLaN Company, 66 Fitth Avenue, New York.—Tuumepav, Jan. 16, 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


** To the solid ground 
Of Nature trusts the mind which builds for oy 


No. 1682, VOL. 65] 


THURSDAY, JANUARY 23, 1902. 


[PRICE SIXPENCE. 


Registered as a Newspaper at the General Post Office.] 


{All Rights are Reserved. 


NEWTON & CO.’S 
“DEMONSTRATORS” LANTERN, 
FOR LIMELICHT OR ELECTRIC. 


With Prism for Erecting, 
and for Vertical Projection. 


Price £10 10s. 
for general 


8 FLEET ST., 4-4 seientifie work. 
SEASON'S 


CATALOGUE OF 
SLIDES, &c., 


The most simple 
and efficient 
Single Lantern 
| yet constructed 


Base-board is made to fold 
so that the Lantern can be 
packed into a box 184 x 8} 
X 20}. 


. This Universal Lantern 
has been devised for the 
projection of experiments 
and slides either horizontally 
or vertically ; it can easily 
be adapted for use as a Price Cometete £9 0 O 
tern Microscope. The 
No Science School is com- 
plete without one. Will be 
sent on appro i 


REYNOLDS & BRANSON, Ltd., 
EsTIMATES AND] LEEDS. (CaTALoGcugs FREE. 


“LONDON” 


MICROSCOPE. 


With Eye-piece % inch, } inch 
Object - glasses, in Mahogany 
Case, 


£5 12s. 6d. 


Double Nose-piece, 9/- extra. 
) Focussing Substage, 14/6 extra. 


68 CORNHILL, 
LONDON. 


NEGRETTI & ZAMBRA’S 
SELF-RECORDING 


METEOROLOGICAL INSTRUMENTS. 


THE THERMOGRAPH, for Outd Observation. 
This  Instru- 
ment is mounted 
in a Japanned 
Metal Case with 
Glass Front, and 
gives continuous 
records on Charts 
which only re- 
quire changing 
once a week, and 
is invaluable to 
invalids and 
others who are 
: unable to take 
» daily readings 
of the ordinary 

instruments, 


Price, with supply of Charts for one year, £7 0 oO. 
Accurate Thermometers for all purposes. 
Illustrated Price Lists free by Post to all parts of the world. 
NEGRETTI & ZAMBRA, 

38 HOLBORN VIADUCT, E.C. 


Branches—45 CORNHILL, and 122 REGENT STREET, 
AWARDED TWO GOLD MEDALS PARIS EXHIBITION 1900. 
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NEW CATALOGUE) 


(Consisting of 100; Pages and about 150 Illustrations, 
(EsTABLISHED 1798.) 


ELECTRIC HEATING RETAIL—89 BISHOPSGATE STREET WITHIN, E.C. WHOLESALE—34 CAMOMILE STREET, E.C. 
Scientific Apparatus Manufacturers and Laboratory 


Outfitters to the Homie and Colonial Departments o/ 
H.M. Government, Scientific Institutions, Coll 
' and the various Industries throughout the World. 
tions, 2s. 6d., or by Post 3s. (Free to Colleges and Sc -) 
on Order.) t DIFFRACTION SLIDE. 3}” x 3}” Lantern Slide, ruled with 
ATURE says (November 14, 1901) : 2 ooo lines to the inch, for direct projection of the Spectrum colour:, 
as it affords easier means of regulation and is safer than rings, &c. 18/ 
gas, and also allows any desired temperature to be obtained MAGNESIA ‘“‘LIME” CYLINDERS (: 
the Lantern. Will not slake, therefore require 
NEW LUsT 
(INCLUDING MANY NEW FORMS) OF « ~CARRODUS “_DEFLAGRATING 
mentalists, with interchangeable spoon; always 
INSTRUMENTS AND ready, 2 clean ; once used, always used. 
PROTECTED RHEOSTATS NEW_BLAST BUNSEN BURNER 
for producing a very high temperature without 
wire, and decompose marble. Unique for the 
FORMALDEHYDE LAMPS for disv 
APPARATUS FOR WIRELESS<TELEGRAPHY. 
Readings in millimetres and inches. Set of Twelve for — 1/3, 
85 MORTIMER STREET, LONDON, W. ae 
Contractors to H.M. War Office, Admiralty, end Mutract in Wines an ith Tables, 
india Office, Colonial Office, — ty. Alechal « d Extract in W d Beers. With Tables, £16 10s 
c.E. MULLER, ORME & Co., 
148 HIGH HOLBORN, LONDON, W.C. 
MANUFACTURERS OF APPARATUS FOR TEACHING 
CHEMISTRY, PHYSICS, MECHANICS, 
DEALERS IN PURE AND COMMERCIAL CHEMICALS. 
g@- SPECIAL TERMS TO COLLEGES, SCHOOLS, INSTITUTES, &c. Bi 
Scientific Apparatus repaired. Students’ sets of Apparatus. 
NEW ELECTRICAL LIST-JUST READY. SPECIAL LIST OF BALANCES. POST FREE. 
PRINTING, 
LESSONS. COMPANY'S ‘| ENLARGING. 


Complete Illustrated Catalo, 6 , with about Tilus- 
IN VARIOUS APPLICATIONS. Bost (Pine College ‘ 
in LABORATORIES where electric current is available, for lantern penne in interference, illustration of Newton's 
a second time with much less trouble.” 
no sealing up. Give excellent results—do not 
ELECTR I CAL M EASU R l NG SPOON. A new form for lecturers and experi- 
1/6 each. Extra Spoons, 1/- per doz. 
POST FREE ON APPLICATION. the aid of a Foot Bellows. Will burn stout Copper 
METEOROLOGICAL CHARTS.' Ruled for the Month's Record 
NEW_REFRACTOMETER for the Optical Determination of 
CONTRACTORS TO HIS MAJESTY’S GOVERNMENT. 
Amd at 194 OXFORD STREET, MANCHESTER (adjoining Owrems College). 
HYDROSTATICS, &c. 
Scientific Glass-Blowing from {Sketch promptly executed by our own workmen. 
THE 
FREE ° TEREOSCOPIC DEVELOPING, 
AMERAS w [ELD GLASSES 


i i Goerz) £ 
ROSS. 9 Ditto 
KODAKS ‘with Goerz Lenses) & High Power, 


i@- 106 & 108 REGENT STREET, W., and 54 CHEAPSIDE. 


Sons, LimiTED, at 7 & 8 Bread Street Hill, Queen Victoria Street, in the City of London, and published by MacMIL! AN 
Sueet, London, W.C., and Tum MacMiLLan Company, 66 Filth Avenue, New York.—Tuurspay, Jan. 16, 19.2. 
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NEWTON & CO.’S hat been “devised forthe so that the Lantern 
PATENT projection of experiments a box 1 


be adapted for use as a 


Price Comptete £9 0 O 


FOR LIMELICHT OR ELECTRIC. "| The most simple | Lantern Microscope. The a 
With Prism for Erecting, 4 and efficient com- 
and for Vertical Prejection. \ Single Lantern plete without one. Will bens 


sent on approval if 


ii yet constructed 
> for general 
<4 scientific work. 


THIS SEASON'S 
CATALOCUE OF 
SLIDES, &c., 


Price £10 10s. 


3 FLEET ST., 
LONDON. 


‘REYNOLDS & BRANSON, Ltd., 
EsTIMATES AND] LEEDS. (CaTaLocugs FREE. 


N EW NEGRETTI & ZAMBRA’S 


SELF-RECORDING 


10 N 0 N 33 | METEOROLOGICAL INSTRUMENTS. 
THE THERMOGRAPH, for Outd 
MICROSCOPE. 


in a Japanned 
Metal Case with 
With Eye-piece % inch, 34 inch 
Object - glasses, in Mahogany 
Case 


£5 12s. 6d. 


gives continuous 
records on Charts 
Double Nose-piece, 9/- extra. 
} Focussing Substage, 14/6 extra. 


which only re- 
quire changing 
once a week, and 
is invaluable to 
invalids and 
others who are 


unable to take 
» daily readings 
of the ordinary 
instruments. 

Price, with supply of Charts for one year, £7 O — 


Illustrated Price Lists free by Post to all parts o e world, 
Rad, BECK, Ltd., NEGRETTI & ZAMBRA, 

68 CORNHILL, 38 HOLBORN ViADUCT, E.C. 


Branches—45 CORNHILL, and 122 REGENT STREET, 
D ONT. | AwArDED TWO GOLD MEDALS PARIS EXHIBITION 1900. 
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BOROUGH OF SWANSEA. 


MUNICIPAL TECHNICAL COLLEGE. 


LECTURER IN METALLURGY. 

Applications are invited for the above Lectureship, which is rendered 
vacant by the appointment of Mr. Crowther to an important post in 
Australia. 

Salary, £200 per annum, rising by annual increments of £10 to £250. 

The Lecower will be expected to enter upon his duties in the beginning 
of February. 

Applications, with one set of copies of testimonials, should reach the 
undersigned not later than Tuesday, January 28. 

Further particulars can be obtained from the SecreTary at the College. 

J. TREVOR OWEN, M.A., Principal. 


UNIVERSITY COLLEGE OF NORTH 
WALES, BANGOR. 

{A CONSTITUENT COLLEGE OF THE UNIVERSITY OF WALES. ) 
DEPARTMENT OF ELECTRICAL ENGINEERING. 
Applications are invited for the post of DRAPERS’ COMPANY'S 

ASSISTANT LECTURER and DEMONSTRATOR in ELECTRICAL 

ENGINEERING. Salary, £120. Candidates will be required to show a 

good general knowledge of Physics. 

Applications and Testimonials should be received, not later than 
Saturday. February 15, by the undersigned, from whom further particulars 
may be obtained. HN EDWARD LLOYD, M.A., 

Bangor, January 18, 1902. Secretary and Registrar. 

THE 


DURHAM COLLEGE OF SCIENCE, 
NEWCASTLE-UPON-TYNE. 


PHYSICAL DEPARTMENT. 

The Council invite applications for the post of ASSISTANT 
LECTURER AND DEMONSTRATOR. Salary, £120 per annum, 
rising to £150 per annum. Further particulars,may be obtained from the 
undersigned, to whom applications and testime‘.ials must be sent not later 
than February 3, 1902. F. H. PRUEN, Secretary. 


APPLICATIONS are invited up to Mayr 
for the position of ASSISTANT CHEMIST in an Australian Manu- 
facturing Industry. Salary, £600 per annum. Candidates must have 
received a thorough scientific training at a University or Institution of 
University standing, and be preferably under 26 years of age.— Further 
details can be obtained by writing to Messrs. Parbury, Henty and Co., 


20 Eastcheap, London, to whom applications are to be addressed. 


BIRKBECK INSTITUTION, 


Breams Buildings, Chancery Lane, E.C. 


Principat: G. ARMITAGE-SMITH, M.A. 


Science Classes with Practical Work. 


DAY AND EVENING COURSES for— 
UNIVERSITY of LONDON.—B.Sc. Pass and Honours, 
Inter. Sci., Prelim. Sci., and Inter. M.B. (Chemistry) Examinations. 
CONJOINT BOARD, DENTAL and PHARMACEUTICAL 
EXAMINATIONS. 


COMPLETE DAY COURSE IN METALLURGY AND MINING. 
HIGHLY EQUIPPED LABORATORIES, for— 


CHEMISTRY, PHYSICS, BIOLOGY and BOTANY), 
METALLURGY, GEOLOGY and MINERALOGY. 


EVENING CLASSES in all BRANCHES of SCIENCE. 
Prospectus free. Calendar (Session 1901-2) 6d. By post 8d. 


Sale by Huction. 


TUESDAY, JANUARY 28. 


THE NATURAL HISTORY AND GENERAL LIBRARY OF THE 
LATE G. R. RYDER, ESQ., removed from 60 Ennismore Gardens. 


MR. J. C. STEVENS will Sell by Auction, 


at his Rooms, 38 King Street, Covent Garden, W.C., at 12.30 0’clock, the 
above. Amongst other important Works will be included :—Paxton’s 
** Magazine of Botany,” 16 vols. ; Bentham’s “ Flora Australiensis,” 7 
vols. ; Herbert's ‘‘ Amaryllidace ;” Curtis's “ British Entomology,” 16 
vols. ; Edwards’ “‘ Botanical Register,” 30 vols. ; Curtis's ‘* Botanical 
Magazine,” 127 vols. ; Kooker’s ‘‘Icones Plantarum,” 27 vols. ; Lod- 
didges’ ‘‘ Botanical Cabinet,” a large paper set ; Sowerby’s “ English 
Botany,” 12 vols. ; Webb and Berthelot’s ‘* Histoire Naturelle des Iles 
Canaries,”’ 5 vols. ; Parkinson's Paradisi,” 1629; Hussey’s ‘‘ British 
Mycology,” 2 vols. ; Doedoen’s ‘ Herbal,” 1578 ; Gerarde’s ‘‘ Herbal,” 
1597; Andrews’ “‘ Engravings of Heaths,” 4 vols.; Curtis's ‘‘ Flora 
Londinensis,” 6 vols. ; Blume’s ‘‘ Rumphia ” and ‘‘ Flora Jarve,” and 
many other important Works on Natural History, Extra Illustrated 
Books, and Works of General Interest. 
Catalogues on application. 


HEATHCOTE SCIENCE 


LABORATORIES. 

COMMERCIAL and SCIENTIFIC RESEARCH work can be carried out 
in these Laboratories in CHEMISTRY, ELECTRICITY, General 
PHYSICS and BACTERIOLOGY, Réntgen Ray Work and Photography 
at any times suitable to workers. Private Laboratory if desired. Powerful 
ELECTRIC Cuprents, Private and Class Tuition in the above Subjects. 

THE DIRECTOR, 


Heathcote Street, Gray’s Inn Road. 
JUNIOR DEMONSTRATOR REQUIRED 


in a London Technical College, to teach Elementary Physics and 
Elementary Mechanical Drawing. Must have Engineering experience. 
Salary, £100 per annum.—Address,stating age and qualifications, to 
“N. U.,” c/o J. W. Vickers, 5 Nicholas Lane, E.C. 


TUTOR WANTED , for Maths. and Geology, 


for Army Coaching (Continent). £50 res. and travelling expenses. — 
Messrs. Nreves, Clock House, Arundel Street, Strand. 


WANTED, AT ONCE, PRIVATE 
ASSISTANT with good fractical knowledge of Chemistry, to get 
ready lectures and look after Laboratory buildings, accumulators. 
Age should be 21 to 25, unmarried. Details on personal application, 
with references, to Mr. Porter, Eton College, Bucks. Wages from 
£80 to £100 a year. 


J. BACKHOUSE & SON, 


LIMITED, 
(SCIENTIFIC DEPARTMENT) 


YVorRE. 
Supply all Botanical Material required for Lecture and Demon- 
stration purposes and for Class-work. Fresh, or preserved in 
Alcohol. Insectivorous Plants. Plants for Physiological Experi- 
.ments. Museum Specimens. Microscopical Preparations. 
Prices strictly moderate, 


A RELIABLE IMPROVED FORM OF 


H,S APPARATUS. 


Which will last for many months in constant use, without 
renewals or cleaning (descriptive Pamphlet sent 
on application), can be obtained from 


BREWSTER, SMITH & CO., 


6 Cross Street, Finsbury Pavement, E.C. 


Manufacturers and Importers of Chemical Apparatus and 
Pure Chemicals. 


Special Cheap Porcelain Basins, Stoppered Bottles, 
Flasks, Pipettes, pes — essels, for 
ool use. 


Chemical Apparatus Price List Post free to Teachers. 


G. BOWRON, 57 Edgware Road, London, W., 
has always on hand a large and varied stock of 


SECOND-HAND APPARATUS 


BY STANDARD MAKERS, IN PERFECT WORKING ORDER, AT EXTREMELY 
MODERATE PRICES. 


SCIENTIFIC 
APPARATUS 
FOR SCHOOLS. 


LISTS POST 
FREE. 


As supplied to the National Physical Laboratory ; Aberdeen, Aberystwyth, 
Birmingham, Nottingham and Glasgow Universities ; Bedford, Bradford, 
Clifton, Heriot Watt and Yorkshire Colleges ; and twenty other Scientific 
Institutions, Polytechnics, &c. 
Se Nature says: ‘‘ Teachers requiring efficient apparatus at a low cost, 
for lecture or laboratory purposes, might consult the list with advantage.” 


List on application by mentioning NatTurE. 
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BAUSCH & LOMB’S 
LABORATORY, 
BACTERIOLOGICAL 


ADVANCED MICROSCOPE. 


MODEL B.B. 
THE POPULAR 
FAVOURITE. 


With Screw Substage, Iris 
Diaphragm, Coarse and Fine 
Adjustment, Brass Stand, in 
Polished Wood Cabinet with 
Lock and Key, £5 0 O 


HUYGHENIAN 
EYEPIECES, 
From 2” down to 4”, 5/- each. 


A. E. STALEY «60., 
35 ALDERMANBURY, 
LONDON, B.C. 


BAUSCH & LOMB’S 
REPRESENTATIVES 
FOR GREAT 
BRITAIN 
AND EXPORT. 


84 PAGE, FULL ILLUSTRATED “DESCRIPTIVE LIST, 
THREE PENCE TO COVER POSTAGE. 


As an instance of the High- class character of our Stands 
and perfection of our Objectives, we may say we have now 
sold over 30,000 of these Microscopes ; this fact, in itself, is 
sufficient guarantee of their merit and uality. 
N.B.—See Notes on our Instruments in the New Edition of ‘‘ Carpenter 
on the Microscope.” 


Cc. BAKER 
244 High Holborn. 


Loca, AGENT :— 


ABLOI 
PAOTOGRAPAIC 
CAEMICALS 


NO WEIGHING 
NO MEASURING 
NO WASTE 


ALWAYS READY 
ALWAYS ACCURATE 
ALWAYS RELIABLE 


HANDY INANY DARK ROOM 


ABSOLUTELY INDISPENSABLE 
TO TOURISTS 


BURROUGHS WELLCOME & Co. 


CARL ZEISS, OPTICAL: WORKS, 


ASTRONOMICAL DEPARTMENT. 


Binary Apochromatic Telescope Object- Sodas, Sree from Secondary 
Spectrum, for Visual purposes.‘ Aperture from 1°17 to 1°20. 

Triple Photo-Visual Object-Glasses, free from Secondary Spectrum and 
Differences in Focus,for Observation and Photography. ure 

Apochromatic Aplanatic Object-Glasses, with Secondary Spec- 
trum, for Astro-Photography. 

Achromatic Eye-Pieces, with ~~ Eye-Distance. 

Telescope Object-Glasses mad ordinary Silicate Glasses. 

Objectives, Prisms, — Pieces, ‘a all Astronomical Accessories. 

Complete Mounts for Telescopes in any desired form and size. 

Special Astronomical Catalogue, in German, French or English, 
Sree on application. 
London Branch: 29 Margaret Street, Regent Street, W. 


GAMBRELL BROS. 


CONTRACTORS TO H.M.’s GOVERNMENT, 


17 GILTSPUR STREET, LONDON, E.C. 


PATENT APPLIED FOR. NEW FORM 
_.| MAGNETOMETER- 
GALVANOMETER 


WITH 
DIVIDED SCALE, 
ANTI-PARALLAX MIRROR, 
REMOVABLE GLASS WINDOW, 
ADJUSTABLE TORSION-HEAD 
WITH REMOVABLE CAP, 
CELLULOID BACK, 
POLISHED MAHOGANY CASE, 


Photography in 


SANGER 


Natural. 
Colours. procs. 


A simple, inexpensive, and reliable process, based upon sound 
scientific principles, for obtaining photographs of any object in 


its natural colours, faithfully reproducing every shade and tint. 
All Apparatus and Materials for working the 
process now ready. 
Complete Outfits for Standard size Lantern 
Slides, from... js £2 10 Oo 
Standard Camera Attachment and Printing 
and Developing Outfit £8 14 0 
NEW DESCRIPTIVE BOOKLETS AND ‘CATALOGUES NOW READY, 
See Nature,” October 31, page 657. 


Natural Colour Photographs made to order from Natural 
History Specimens, Microscopic Objects, Works of Art, 
&c., either as lantern Slides or larger transparencies. 


APPARATUS AND MATERIALS FOR’: 


ORTHOCHROMATIC PHOTOGRAPHY AND PHOTO- 
MICROGRAPHY. 


SANGER SHEPHERD & CO., 
FacTtoRY AND OFFICES: 5, 6, & 7 GRAY’s INN PASSAGE, 
Rep Lion STREET, HoLBorn, Lonpon, W.C. 


Note.—Gray’s Inn Pomags is the pocend corning on the right in Red Lion 
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ACTUAL MANUFACTURERS OF APPARATUS FOR X-RAYS AND WIRELESS TELEGRAPHY. 


OF THE HIGHEST QUALITY AND FINISH ONLY. 


As supplied by us to H.M. Government (including the Admiralty, War Office, Colonial Office, India 
Office, Post Office, &c.), the leading Hospitals, X-Ray and Wireless Telegraphy Workers 
throughout the World. 


MACKENZIE DAVIDSON’S 
IMPROVED PATTERN 
MOTOR MERCURY BREAK 


(Working direct on any circuit from 12 to 250 volts) 


OF WHICH WE ARE THE SOLE MAKERS. 
PRICE £6 6s. 
Absolutely the best for X-Rays and Wireless Telegraphy. 


COX’S PORTABLE FIELD SERVICE COMPLETE OUTFIT, supplied 
to H.M. Admiralty, War Office, the new Royal Yacht, and in use at a 
large number of Hecpieale in all parts of the World. 


COX’S ELECTROLYTIC BREAK, Price £2 10s. 
OUR RECORD FOCUS TUBE, which won the GOLD MEDAL (only award) in 
the RonTcen Society's TusE COMPETITION for the best Tube for both ‘Photo- 


graphic and Screen Work. The Competition was open to the’ World, 
and 25 Tubes were submitted by various makers. Price 18s. 6d. each. 


HIGH FREQUENCY APPARATUS. 


N.B.—Our INDUCTION COILS and APPARATUS 
are not only less costly than other makers’, but give results 
unexcelled by any of them. We guarantee every one of 
our Coils against breaking down. 


Catt or WRITE FOR ouR ILLUSTRATED LisT, wiTH TESTIMONIALS 
AND ILLUSTRATED INSTRUCTIONS UPON HOW TO WORK. Post 
FREE TO Reapers oF ‘‘ NaTuRE.” 


9, 10 and 11 CURSITOR STREET, CHANCERY LANE, LONDON. 


RADIOGRAPHS TAKEN FOR SCIENTIFIC & MEDICAL MEN & DEMONSTRATIONS GIVEN. 


APPARATUS FOR DETERMINING THE W G Pp E & C O 4 


DYNAMICAL EQUIVALENT OF HEAT. SCIENTIFIC INSTRUMENT MAKERS, 
a GRANTA WORKS, MILL LANE, CAMBRIDGE. 


CONTRACTORS TO H.M. GOVERNMENT. 


SPECIAL ATTENTION GIVEN TO APPARATUS FOR TEACHING 
PHYSICS AND PHYSIOLOGY. 


Good Workmanship, Substantial Designs, Moderate Prices, 
Prompt Delivery. 


AS USED IN THE UNIVERSITY LABORATORIES OF 
CAMBRIDGE. 


As wel at the Cambridge University GALVANOMETERS AND RESISTANCE BOXES A SPECIALITY. 
EH. Griffiths, F.R.S., in his course of LISTS FREE ON APPLICATION. 


Lectures at Leeds, 1901. INSPECTION INVITED FROM INTENDING PURCHASERS. 


“X” Ray Apparatus. SECOND-HAND 
Improved Tube Holders with arrange- ; MICROSCOPES 


ment for securing Wires to avoid perfora- SWIFT’S “HISTOLOGIST,” £4, £5, £6, £8 105., £12 10s., to sui 
tion of Tube. all classes of Students. 
| BECK’S “STUDENT,” £2 5s. to £12 108. 
WATSON’S “EDINBURGH,” £4 tos. to £16 10s. 
FOCUS TUBES, SCREENS, &. ZEISS’ “1Va,” complete, £16 tos. 


cosso R, Microscopes by all makers. List on application. 
A. CLARESON & CO, 
54 FARRINGDON ROAD, E.C. | 28 BARTLETT'S BUILDINGS, HOLBORN CIRCUS, LONDON. 
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BRITISH MUSEUM (NATURAL HISTORY). 
The following work has just been issued by the Trustees of the 
British Museum. 

A MONOGRAPH OF THE CULICID#2, 

OR MOSQUITOES. By FRED. V. THEOBALD, M.A., &c. 


Two vols. of text, with 318 illustrations, and atlas of 37 coloured and 


ss collot: — igor. 8vo. Price £3 3s. ; or on special permanent 


Tob be D chenined # from Messrs. Longmans and Co., 39 Paternoster Row ; 
Mr. Quaritch, 15 Piccadilly ; Messrs. Kegan Paul and Co., Paternoster 
House, Charing Cross Road ; Messrs. Dulau and Co., 37 Soho Square ; 
oa at the British Museum (Natural History), Cromwell Road, London, 
S.W. 


E. RAY LANKESTER, Director. 


With 30 Original Illustrations. Price 2s. 6d. 
The HYGIENE of the MOUTH. 

A Guide to the Prevention and Control of Dental Diseases. 
By R. DENISON PEDLEY, L.D.S. Eng., F.R.C.S. Ed. 
Dental —— to the Evelina a Southwark. 

THE SAME AUTHO! 
The DISEASES of CHILDREN’S TEETH. 
Well Illustrated. Price 7s. 6d. 
SEGG & CO., 289 and 291 Regent Street, London, W. 


Just Published, Price 1s. ; by Post, 1s. 4d. 
THE VICTORIA UNIVERSITY 
CALENDAR for YEAR 1902. 
London: MACMILLAN & CO., Ltd. Manchester: J. E. CORNISH. 


SPECTRO-PHOTOGRAPHY. 


All requirements for Spectro-photography ; Cameras of 
wood or metal adapted to any Spectroscope, and fitted with all 
necessary adjustments ; Spectroscopes specially designed for 
photographic work. 

Prisms and Lenses of Quartz, and Prisms of Iceland Spar 
for Photography of the Ultra-Violet Spectrum. Rowland’s 
Diffraction Gratings always in stock. 


ABSORPTION SPECTRA. 


Bottle Prisms, with Quartz or Glass Plates ; Schulze Cells ; 
Double Slits, &c., for the study of Absorption Spectra. 


WAVE-LENGTH SCALES. 


Table Spectroscopes to read by Photographic Scale in 
Wave-Lengths Direct. Specially suitable for Absorption 
Spectroscopy. 

Price from £9 00 


ADAM HILGER, Ta CAMDEN ROAD, LONDON, N.W. 
(Late of 204 STANHOPE STREET.) 


WEST LONDON SCIENTIFIC. 
APPARATUS CO., 


DEODAR ROAD, PUTNEY, 
LONDON, S.W. 


READING TELESCOPE FOR 
GALVANOMETER WORK, &c. 


Will focus from infinity to 24 inches. Cross 
wires to eyepiece. Good illumination and de- 
finition. Scale can be used in a horizontal or 
vertical position. Substantial stand of gunmetal 
and brass; no iron to affect galvanometer. V- 
* shaped cradle for telescope capable of pointing 
in any direction. Thoroughly well made. 
Price £2. 
Ditto, but with first-class telescope, 
£2 17s. 6d. 
Rack and pinion to telescope, ros. extra. 
Manufacturers of all kinds of Physical and 
Chemical Apparatus. Price list post free. 


DARTON’S LATEST 
IMPROVED SELF-RECORDING 
BAROGR. 


FITTED WITH LEVER MOVEMENT. 

Can be obtained through all Opticians, or of 
the Makers, 
E.DARTON & Co., 
CLERKENWELL OpTicaL Works, 

142 ST. JOHN’S ST., LONDON. 


PA. Fully Illustrated List of Meteorological Instruments 
including above) Post free, also List of Electrical Novelties. 


PUBLISHED TO-DAY. 
THE FIRST NUMBER OF 


THE NEW PHYTOLOGIST, 


A BRITISH BOTANICAL JOURNAL 
(ro BE PUBLISHED MONTHLY). 
Edited by 
A. G. TANSLEY, M.A., F.L.S., 


ASSISTANT PROFESSOR OF BOTANY AT UNIVERSITY COLLEGE, 
LONDON, 


This journal is intended to serve as a medium for discussion, 
&c., between British botanists and teachers of Botany on all 
subjects connected with that branch of science, and for the 
publication of short reviews and original papers. 


CONTENTS OF FIRST NUMBER. 
Editorial. 
Review—The Segmentation of the Stem. 
Notes on Current Literature. 
Miscellaneous Notes. 
Correspondence. 
Note = Botanical Teaching in Universities. A. C. SEWARD, 


A Revision of the Classification of the Green Aige. F. F.. 
BLACKMAN and A. G. TANSLEY. 


Published by R.. MADLEY, 
WHITFIELD STREET, W. 
Subscription Price, 1os. per annum, post free ; single numbers, 
Is. 6d., post free. 


All communications and subscriptions to be sent to the Editor, 
University College, London. 


NOW READY. 


PHILOSOPHICAL TRANSACTIONS 


OF THE 


ROYAL SOCIETY OF LONDON. 


Series A, 
containing Papers of a Mathematical or Physical Character. 
Vol. CXCVII. With 12 Plates, Price £1 15s. 
Series B, containing Papers of a Biological Character. 
Vol. CXCIV. With 49 Plates. Price £3, 


London: HARRISON & SONS, 45 St. Martin’s Lane, W.C. 


SGIENTIFIG Ano 
EDUCATIONAL BOOKS 


NEW & SECOND HAND. 


gee- LARGEST STOCK ir LONDON of SECOND- 
HAND School, Classical, Mechanical, ELEMEN- 
TARY and ADVANCED SCIENTIFIC BOOKS 
at about HALF PUBLISHED PRICE. 


Mathematical, Theological, and Foreign Books. 


KEYS AND TRANSLATIONS. 


J. POOLE & CO. 
(ESTABLISHED 1854). 
104, CHARING CROSS ROAD, 
LONDON, W.C. 
(Late of 39, HOLYWELL ‘STREET, STRAND). 
pe Enquiries by letter receive immediate attention. 
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CHEMICAL APPARATUS 


AND 


SCIENTIFIC INSTRUMENTS. 


JAMES WOOLLEY, SONS 


VICTORIA BRIDGE, MANCHESTER. 


Lilustrated Catalogues free on application. 


TO LABORATORIES. 


NEW CATALOGUE 
(Consisting of 100 Pages and about 150 IIlustrations) of 


ELECTRIC HEATING APPARATUS 


IN VARIOUS APPLICATIONS. 
1/6 Post Free. (Refunded on First Order.) 


Ma NaTuRE says (November 14, 1901): ‘‘ Very convenient 
in LABORATORIES where electric current is available, 
as it affords easier means of regulation and is safer than 
gas, and also allows any desired temperature to be obtained 
a second time with much less trouble.” 


NEW LIST 
(Including many new forms) of 
ELECTRICAL MEASURING INSTRUMENTS 
and PROTECTED RHEOSTATS 
POST FREE ON APPLICATION. 


RADIOGRAPHIC LIST POST FREE. 


APPARATUS FOR THE PRODUCTION OF CURRENTS OF 
HIGH FREQUENCY AND HIGH POTENTIAL. 


FOR WIRELESS TELEGRAPHY. 


ISENTHAL & CO., 


85 MORTIMER STREET, LONDON, W. 


Contractors to H.M. War Office, Admiralty, 
India Office, Colonial Office, &c. 


DUDDELL’S PATENT 


PROJECTION 
OSCILLOGRAPH. 


This Oscillograph has been designed for teaching 
and demonstration purposes. The wave forms of an 
alternating current can be either thrown on a screen 
for exhibition to a large audience, or on a tracing-desk 
for drawing the forms. 

The suspended strips are considerably stronger 
than those used in the high-frequency instrument, 
thus enabling the vibrator to be handled more easily 
and avoiding damage to the strips through short- 
circuiting. 


a 


WRITE FOR PARTICULARS. 
CAMBRIDGE 


SCIENTIFIC INSTRUMENT CO. 


LTD., 


CAMBRIDGE. 


THE HIGHEST VACUUM 
READILY OBTAINED. 


& {PRICES FROM £405 == -- 


APPLY FOR FULL PAKIICULARS OF THE 


“GERYK” VACUUM PUMPS (FREYS®) To 


Pulsometer Engineering C212 
Nine Eims Ironworks. Reading. 
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NEW PATTERN 


(PATENT). 

HIS machine will change alternating current into an unidirectional current, suitable for charging accumulators, &c. It 
consists of a synchronous alternating current motor, the armature having a double winding; one winding is connected 

to a pair of insulated metal rings which receive the alternating current through copper brushes; the other winding is con- 


nected to a commutator from which continuous 


the voltage being a definite and constant ratio 
arranged to suit the number of cells which 
3 amperes to suit a 6-cell accumulator. The 
The accumulator being connected through an 
minals, the machine starts as an ordinary 
as the armature rotates with a speed such 
Supply circuit, the alternating current is 
and the cells are being charged. The machine 
to drive a lathe or any small machine re- 
The speed will vary according to the fre- 
periods per second the speed will be 1500 
will give a proportionately lower speed. If 


| 


Wehnelt break a second commutator is added, 


current is collected by a pair of copper brushes, 
to the supply voltage. This ratio can be 
it is required to charge, e.g. 18 volts and 
method of using the machine is as follows :— 
adjustable resistance to the commutator ter- 
motor with the accumulator current ; as soon 
that it is in step with the frequency of the 
switched on, the machine then runs in step 
is self exciting and can be used as a motor 
quiring one quarter horse power or less. 
quency of supply; with a frequency of 100 
revolutions per minute; a lower frequency 
the machine is to be used for working a 


the current used for the break not passing into the coils of the machine 


but through a choking coil, the machine being started up to synchronous speed by means of the cells as before; the cells 


can, however, be switched off as soon as this speed is attained. 


Price with single commutator, suitable for chargin 
generally used for working an X-Ray spark coi 
Price with second commutator and choking coil . 


Price of Regulating Resistance for cells and starting up 


Price of 12-volt accumulator suitable for this set 


F. E. BECKER & 


HATTON WALL, 


an as 


LONDON. 


NEW PATTERN 


DIFFERENTIAL 


GALVANOMETER 


FOR LOW RESISTANCE TESTING. 


Advantages over the Potentiometer and the Kalvin 
Bridge— 


Much simpler to work. 


Accuracy limited only by that of the Standards 
employed. 


Prime cost. 


Price complete, with Circular Slide Wire and Keys, £14 4s. 


(See Proceedings of Inst. of E.E., Vol. XXX., No. 151, 
Page 908.) 


NALDER BROS. & CO., 


PRINCES MEWS, GREAT GEORGE STREET, 
WESTMINSTER, 8S.W. 


(Late 16 Rep Lion Street, CLERKENWELL.) — 


JAMES BIGKS; 


8s, & 10, HATTON LONDO 
OF ALL KINDS OF STANDARD METEOROLOGICAL 
and Anerowdt Barometers of description, also of Ceptaic (ieorge 


STANDARD BAROMETER, dianieter of Tube, 0-5 in., on Mahogany Board. - 


BAXIBUB THERBOSETER, Black Bulb on Stand. 


Metcorvlogical 
Unined Kingdom, 
and 


KEW OBSERVATORY CERTIFICATES SUPPLIED IF DESIRED. 


CAMPBELL-STOKES 
SUNSHINE RECORDER, 
With Curtis's Improvements, 
ved he 
Pattern. and 
* Duscovery,” 
Antarcue 
Eapediuca, 


WINE MEDALS PARIS. EXHIBITION, 1900, 


; 
| 
| 
fr. 
iy 
de 
| | 
£13 10 0 fe 
oes 16 10 O 
* 
and Theodolites , and Thermometers uf ali kinds for every conceivable purpose. i 
BOLDER OF THE LARGEST STOCK OF CLIBICAL THERBOMETERS THE WORLD. 
weet 
STANDAAD MAXINUM THERMOMETER. Ons Frome, Tube divised on : 
u TORRESTRIAL THERMOMETER. os stacd. 
Nj 
As used af all the 
«ac 
AWARDED 


CXxXii NATURE [JANUARY 23, 1902 


DMIEACMILLAN & LIST. 


VOL. III. (completing the Work) NOW READY. 


A DICTIONARY OF ARCHITECTURE AND BUILDING. 


Biographical, Historical, and Descriptive. By RUSSELL STURGIS, A.M., Ph.D., and many Architects, Painters, 
Engineers, and other expert Writers, American and Foreign. Profusely Illustrated. In 3 vols. 8vo. 255. net 
ILLUSTRATED CARPENTER AND BUILDER.—“ Will doubtless meet a long-felt want. ... Cannot be too 
highly spoken of.” 


*,” An Illustrated Prospectus will be sent post free on application. 
COLUMBIA UNIVERSITY BIOLOGICAL SERIES. NEW VOL. 


REGENER ATION. HUNT MORQAN, Ph.D., Professor of Biology, Bryn Mawr 


PRACTICAL EXERCISES IN MAGNETISM AND ELECTRI- 


CITY. Being a Laboratory Course for :Schools of Science. By H. E. HADLEY, B.Sc. (Lond.), Associate of the 
Royal College of Science, London. Globe 8vo. 2s, 6d. 


W. ATE R-TUBE BOILERS A Description of the Leading Types. By Rev. J. C. P. ALDOUS, 
* M.A, late Fellow of Jesus College, Cambridge, Chief Instructor to the 
Navai Cadets 1875—1898. 8vo. sewed. 6d. net. 
*,* An Extract from Langmaid and Gaisford’s ‘‘ Steam Machinery.” 


INTRODUCTION TO CHEMISTRY AND PHYSICS. 


By Professor W. H. PERKIN, Jr., Ph.D., F.R.S., and BEVAN LEAN, D.Sc., B.A. (Lond.). In 2 vols. 
Globe 8vo. 2s. each. 


A COLLEGE TEXT-BOOK OF CHEMISTRY. 


University. Extra Crown 8vo. 8s. 6d. net. 
‘ a Y.—** Provides a suitable course of work in chemistry for students who are already familiar with the rudiments of 
the subject.” 


THE EXPERIMENTAL STUDY OF GASES. 


mination of the Properties of Gases and of the more Important Researches connected with the Subject. By MORRIS W. 
TRAVERS, D.Sc. With an Introductory Preface by Professor WILLIAM RAMSAY, LL.D., D.Sc. 8vo. tos. net. 


GUARDIAN.—*‘ We venture to congratulate Dr. Travers on his very excellent book.” 


Professor W. HERZ. With 3 Tables. Crown 8vo. 6s. 


GUARDIAN.—* The translation has been well done, and thanks are due to Mr. Calvert for making this useful little work 
accessible to English teachers and students.” 


SPHERICAL TRIGONOMETRY for the USE of COLLEGES 


AND SCHOOLS. By the late . TODHUNTER, M.A., F.R.S. Revised by J. G. LEATHEM, M.A., D.Sc., 
Fellow and Lecturer of St, John’s College, Cambridge. Crown 8vo. 7s. 6d. 


FIFTH EDITION NOW READY. 


ILLUSTRATIONS OF THE C. G. S. SYSTEM OF UNITS 


WITH TABLES OF PHYSICAL CONSTANTS. ByJ, D, EVERETT, M.A., D.C.L., F.R.S. Fifth Edition. 
Extra Feap. 8vo. 5,5. 


BRITISH ASSOCIATION MEETING AT GLASGOW, 190. 
DISCUSSION ON THE TEACHING OF MATHEMATICS, 


which took place on September 14 at a Joint Meeting of two Sections. Section A.—Mathematics and Physics. Section L. 
—Education. Chairman of the Joint Meeting, the Right Hon. Sir Joun E. Gorst, K.C., M.P. Edited by JOHN 
PERRY. Crown 8vo, stiff boards. 2s. net. 

ACADEMY.—* A unique collection of competent opinion on this important subject.” 


AN ELEMENTARY TREATISE ON THE CALCULUS. 


With Illustrations from Geometry, Mechanics and Physics. By PROFESSOR GEORGE A. GIBSON, M.A., 
F.R.S.E. Crown 8vo. 7s. 6d. ee 
EDUCATIONAL NEWS.—* Teachers of higher mathematics would do well to make a careful examination of this book. 
Many members of our profession have, through disuse, allowed their knowledge of the Calculus to rust; to those we can 
recommend no better book than this, for the author is most up to date in his facts and nomenclature.” 


MACMILLAN AND CO., LIMITED, LONDON. 
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FREDK. JACKSON & Co. 
14 CROSS STRERT, MANCHESTER. W. WILS ON, 
LABORATORY FURNISHERS, | SPECTROSCOPES, SPECTROMETERS, 


Importers, Manufacturers, and Dealers in , GONIOMETERS, 
CHEMICAL AND PHYSICAL | OPTICAL BENCHES, OPTICAL AND OTHER 
APPARATUS MEASURING INSTRUMENTS. 


Of every Description. 
Fine Chemicals, Volumetric Solutions, | BEST WORK. MODERATE PRICES. 
Plain and Stoppered Bottles, 


AND EVERY LABORATORY REQUIREMENT. Price List Free. 
Illustrated Oatalogue of Apparatus, with Price List 


Telegraphic | 1, BELMONT STREET, CHALK FARM, N.W. 


Telephone Number—2038. 


“OPTIMU 
OPTIMUS CANTILEVER ENLARGERS. 


Apparatus for estimation of sulphur in spent oxide. 


INCANDESCENT GAS. 


PRICE with 5-inch Condenser «. 70/- EXTRA FOR FRONT LENS ... 27/- 
” inc! ” 80/- ” ” «. 37/- 
” to-inch ” 200/ ” ” 105/- 


THE GROSSAR is THE LENS For 


SHARP and BRILLIANT ENLARGEMENTS. 


Equivalent Focus 7in. robin. 12in. 
Suitable for amenaanaed 5 and 6in. diam. 7 and 8in. diam, g and roin. diam. 
Price £4 0 £6 50 £7 15 0 


NEW LIST of PHOTOGRAPHIC and PROJECTION INSTRUMENTS, POST FREE. 


PERKEN, SON & CO. LTD. scisorcincus ec. LONDON. 
& PEAK 


(BY APPOINTMENT TO THE ROYAL INSTITUTION 
OF GREAT BRITAIN.) 


WAVE MOTION. 


Makers of the new Apparatus illustrating Wave Motion, 
designed and used by Dr. J. A. FLEMING in the 
Christmas Lectures at the Royal Institution. 


READING MICROSCOPES, RESISTANCE COILS, &c. 
56 CHARING CROSS ROAD, LONDON, W.C. 


HOLLGWAT'S| 


The Moto-Photo Camera for taking the Pictures. 


Cures Old Wounds, Sores, Boils, Stiff Joints, Illustrated Lists, 2d 
Sprains, Burns, Ronde, Sore Throat, Quinsy, | see Mr. Hucuss’ PATENT COMBINATION OPTICAL LANTERN 
&c. Miniature Lantern constructed for B. J. MALDEN, great 


ts. rize est 

THE IRISH RALIST. Award Supplied to the Royal Polytechnic Instittion, Dr. 
terns. e niversal 

A Monthly | Magazine of Irish Zoolegy, Botany, and | [intern stinch’ Condensers, «wick Lamp, Portrait Combination front 


e010 Lenses, 18s. 6d., Marvellous value. Science Lecture Sets. Novelties. 
Edited by GEO. H CARPENTER, BGo, and B. LLOYD The Lantern Kaleidoscope. Cheapest Lantern Outfits in the va 

Su ‘ion, 5s. ost Free to an ess. P . Small Illustrat too pages, free List 
Duta: “EASON son Lrp., 40 Lower Sackville Street Lecture Sets, Science Views &c., 6d. ; 
ES, Spsgctauisr, 


Address Postage, 2d. Pamphlets 
London : SIMPRIN MARSHALL, HAMILTON, KENT, & CO., Ltd. | Brewster - rewster House, 82 wy - 
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MACMILLAN & CO0.’'S SCIENCE CLASS BOOKS. 


ADAPTED TO THE SOUTH 
1.—PRACTICAL PLANE & SOLID GEOMETRY. 


Practical Plane and Solid Geometry. - By J. HARRISON, 
M.Inst.M.E., &c., and G. A. BAXANDALL. Part I. 
ELEMENTARY. 2s. 6d. Part II. ADVANCED. 45. 6d. 

Test Papers in Practical Plane and Solid Geometry. Ele- 
mentary Stage. By GEORGE GRACE, B.Sc. (Lond.). 
24 Tests printed on Cartridge Paper. 6d. 


CONSTRUCTION. 


Building Construction for Beginners. By J. W. RILEY, 
Rochdale Technical School. 2s. 6d. 


V.—MATHEMATICS. 


An Elementary Course of Mathematics. Comprising Arith- 
metic, Algebra, and Euclid. By H.S. HALL, M.A., and 
F. H. STEVENS, M.A. 2s. 6d. 


Graduated Test Papers in Elementary Mathematics. By 


WALTER J. WOOD, B.A. ts. 
Practical Mathematics. By F. CASTLE, M.I.M.E. 3s. 6d. 


Practical Mathematics for Beginners. By F. CASTLE. 
2s. 6d. 


VI.—THEORETICAL MECHANICS. 
Mechanics for Beginners. By W. GALLATLY, B.A. 2s. 6d. 
Mechanics for Beginners. By Rev. J. B. LOCK, M.A. 

Part I. Mechanics and Solids. 2s. 6a. 


a 5 for Beginners. By F. W. SANDERSON, 
6d. 


of Solids. By W. T. A. EMTAGE, 
A. 2s. 


Vil.—APPLIED MECHANICS. 


Lessons in Applied Mechanics. By Prof. J. H. COTTERILL, 
F.R.S., and J. H. SLADE. 55. 6d. 


Vill.—SOUND, LIGHT, AND HEAT. 


Elementary Lessons in Heat, Light, and Sound. By D. E. 
JONES, B.Sc. 2s. 

Lessons in Heat and Light. By D. E. JONES, B.Sc. 3s. 6d. 

Heat for Advanced Students. By E. EDSER, A.R.C.Sc. 
45. 6d. 

Elementary Physics. By BALFOUR STEWART, F.R.S. 
New Edition, thoroughly Revised. 45. 6¢. Questions. 2s. 


IX.—MAGNETISM AND ELECTRICITY. 


Electricity and Magnetism for Beginners. By F. W. SAN- 
DERSON, M.A. 2s. 6d. 


Magnetism and Electricity for Pn as By H. E. 
RADLEY, B.Sc. (Lond.). 2s. 6d. 


Elementary Lessons in Electricity and Magnetism. By 
Prof. SILVANUS P. THOMPSON, F.R.S, New Edition 
45. 6d. 

X. & XI.—CHEMISTRY. 
INORGANIC CHEMISTRY—THEORETICAL. 
Chemistry for Beginners. By Sir HENRY ROSCOE, 
F.R.S., assisted by J. LUNT, B.Sc. New Edition, 

revised. 2s. 6d. 

The Elements of Chemistry. By Prof. IRA REMSEN. 
2s. 6d. 

Inorganic Chemistry for Advanced Students. = Sir H. E. 
ROSCOE, F.R.S., and Dr. A. HARDEN. q 

Chemical Problems. By Prof. T, E. THORPE, is. F.R.S, 
With Key. 2s. 

Chemical Arithmetic. 
Problems. 45. 6:. 

Inorganic Ciemistry. By Prof. IRA REMSEN. 6s. 6d. 


By S. LUPTON, M.A. With 1200 


KENSINGTON SYLLABUSES. | 
X. & 


INORGANIC CHEMISTRY—PRACTICAL. 


Chemistry Or Schools of Sciences. By S. PARRISH, 
B.Sc., (Lond.), with Introduction by Dr. 
FORSYTH 2s. 6d. 


Chemistry. By TURPIN, M.A., 
c. 25. 6d. 


Practical Inorganic Chemistry for Advanced Students. By 
CHAPMAN JONES, F.I.C., F.C.S. 2s. 6d. 
The Junior Course of Practical Chemistry. By F. JONES, 
F.C.S. 2s. 6d. 
ORGANIC CHEMISTRY—THEORETICAL. 


0 yee Chemistry for Beginners. By G. S. TURPIN, 
f.A., D.Sc. 25. 6d. 


Organic Chemistry. By Prof. IRA REMSEN. 65. 6d. 
ORGANIC CHEMISTRY—PRACTICAL. 


Practical a Chemistry for Advanced Students. By 
JULIUS B. COHEN, Ph.D. . 3s. 6d. 


Xil.—GEOLOGY. 


arn A for Beginners. By W. W. WATTS, M.A., F.G.S. 
2s. 6d. 


XIV.—HUMAN PHYSIOLOGY. 


Physiology for 3 x" By Sir MICHAEL FOSTER, 
K.C.B., and Dr, L. E. SHORE. © 2s. 6¢. 

Lessons in Elementary Physiology. By the Right Hon. 
T. H. HUXLEY, F.R.S. 45. 6d. Questions. 15. 6d. 


XVI.—ZOOLOGY. 


A Manual of Zoology. By the late T. JEFFERY PARKER, 
D.Sc., F.R.S., and W. A. HASWELL, M.A., D.Sc., 
F.R.S. Illust. 10s. 6d. 


XVII.—BOTANY. 


Botany for — By -ERNEST EVANS. Second 


Edition. 2s. 
XIX.—METALLURGY. 


A Text-Book of Elementary Metallurgy. By A. H. HIORNS, 
3s. Questions. Is. 


XXII.—STEAM. 


Steam, Gas, and Oil Engines. By JOHN PERRY, F.R.S. 


75. 6d. net. 
XXII1.—PHYSIOGRAPHY. 


Experimental Science (Section I. Physiography). By — 
hk. A. GREGORY and A. T. SIMMONS, B.Sc. 2s. 
for Beginners. By A. T. SIMMONS, B. Se 


Advanced Students. By A. T. SIMMONS, 


LOCKYER, K.C.B. New Edition. 55. 6d. 


XI. —THE PRINCIPLES OF AGRICULTURE. 


Lessons in the Agricultural 
By H. TANNER, F.C.S. 35. 6d. 


XXV.—HYGIENE. 


Hygiene for Beginners. “By E. S. REYNOLDS, M.D. 


Hygiene (Section I.). By A. T. SIMMONS, 
B.Sc., and E. STENHOUSE, B.Sc. 2s. 6d. 
Hygiene for Students. By E. F. WILLOUGHBY, M.B. 
ew and Revised Edition. 45. 6d. 


MACMILLAN AND CO., LIMITED, LONDON. 
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19 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W. 
ESTABLISHED 1782. 
MODERATE RATES. ABSOLUTE SECURITY. 
ELECTRIC LIGHTING RULES SUPPLIED. 
LIBERAL LOSS SETTLEMENTS. 
PROMPT PAYMENT OF CLAIMS. 
LOSSES PAID OVER £25,000,000. 


ESTABLISHED 1851. 


BIRKBECK BANK. 


Southampton Buildings, Chancery Lane, London. 
lo lo 
fo 23 | 


DEPOSIT ACCOUNTS 
repayable on demand. 
The BIRKBECK ALMANACK, with full particulars, post free. 
FRANCIS RAVENSCROFT, Manager. 


ALBERT EDWARD JAMRACH 


(Late CHARLES JAMRACH), 
NATURALIST, 


180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery 
Netsukis China, Lacquers, Gongs, Shells, and other Curios. , 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spiro; Desmids, Diatoms, Ameeba, Arcella, Actinospheri: 
Vorticella, tentor, ra, Floscularia, Step! 08, 
other Specimens of Pond Life. Price 1s. per Tube, Post Free. Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE- UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 

The following animals can always be supplied, either living 
or preserved by the best methods :— 

Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia, hyllia, 
onium ; Hormiphora (preserved) ; Leptoplana ; Lineus, Amphiporus ; Nereis, 
Aphrodite, Arenicola, Lanice, Terebella; Lepas, Balanus, Gammarus, 
Ligia Mysis, Nebalia, Carcinus; Patella, Buccinum, Eledone, Pectens 
Bugula, Crisia, Pedicellina, Holothuria, Asterias, Echinus; Ascidia, Salpa 
(preserved), Scyllium, Raia, &c., &c. 

For prices and more detailed lists apply to 

Biological Laboratory, Plymouth. 


THE DIRECTOR. 


THE MOST NUTRITIOUS, 


EPPS’S 


GRATEFUL—COMFORTING, 


COCOA 


BREAKFAST—SUPPER. 
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Phoenix Assurance Co., Ltd. 
PHG:NIX FIRE OFFICE. WATKINS & DONGASTER, 


NATURALISTS, 


AND MANUFACTURERS OF 


CABINETS AND APPARATUS 


FOR: ENTOMOLOGY, BIRDS’ EGGS AND SKINS, AND ALL 
BRANCHES OF NATURAL HISTORY. 


SPECIAL SHOW-ROOM FOR CABINETS. 
De Our Catalogue (96 pp.) Post free on application. 
— Superiert Cabinets and 
patrons, Husoums, Colleges, &e. 
A LARGE STOCK OF INSECTS, BIRDS’ EGGS 
AND SKINS. 


Birds, Mammals, &c., Preserved and Mounted by First-class Workmen 
true to Nature. 
All Books and Publications on Natural History supplied. 


36 STRAND, LONDON, W.C. 
(Five Doors from Charing Cross.) 

COLLECTIONS OF 
MINERALS, ROCKS or FOSSILS 
to illustrate the leading Text-books on 
GEOLOGY, PHYSIOGRAPHY and MINERALOGY. 

50 Specimens in Box, 12/6 ; 100 do., 21/-; 200 do., 42/= 


A large Stock of Minerals, Rocks, Fossils and Microscopic Objects 
Sor selection. 


CATALOGUES GRATIS. 


Geologists’ Hammers, Cabinets, Card Trays, Glass-capp:d Boxes, &c., 
&c., always in stock. 


THOMAS D. RUSSELL, 
NEWGATE STREET, LONDON,E.C. 


BERYLS. 


Mr. Henson has now on hand a Magnificent Selection of Beautiful 
Crystals of Beryls from 2} to 64 inches long. 
Also some fine Specimens of Upal on Matrix, 


SAMUEL HENSON, 
97 REGENT STREET, LONDON,W. 


ESTABLISHED 1840. 


Minerals, Rocks, Fossils, Metallic Ores, Rough Precious Stones, &c. 
Collections of above for Prospectors, Mining Engineers, 
Technical Schools, and for Private Study. 

MINERALS FOR ALL PURPOSES. ROCKS FROM NUMEROUS LOGALITIES. FOSSILS 
FROM ALL BRITISH FORMATIONS. 

ROCK SECTIONS :— 


Precious Stones, Meteorites, Rare Minerals, 
Top Boxes, Geological Cabinets, 
Slides of Sections. 


ALL LISTS FREE OF 


JAMES R. GREGORY & CO., 
M 


INERALOGISTS, &c., 
To Science & Art Department, British, Indian, & Colonial Museums, &c. 
Office and Stores ;— 


i, KELSO PLACE, STANFORD RD., KENSINGTON, W. 


Cases, Glass 
3, Lantern 


SUBSCRIPTIONS TO “NATURE.” 
£a 
To ALL PLACES ABROAD :— 


NOTICE.—Advertisements and business letters for NATURE should be addressed to the Publishers; Editorial 
communications to the Editor. The telegraphic address of NATURE is “ PHUSIS,” LONDON. 


CHARGES FOR ADVERTISEMENTS. 
5. 


a. 

*Three Linesin Column .......-. o 2 6 
One Eighth Page, or Quarter Column orm 6 
Quarter Page, or Halfa Column... . . 115 
Half a Page, ora Column. ...... - @ 
60 


* The first line being in heavy type is charged for as Two Lines. 


Cheques and Money Orders payable to MACMILLAN & CO., Limited. 
OFFICE: ST. MARTIN’S STREET, LONDON, W.C. 
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ATWOOD MACHINE (Patent). 


OUR ORIGINAL PATTERN GREATLY IMPROVED. 


New Release (Patent) Dropping Platform done awa 


with, Aluminium Wheel, Agate Bearings, Extra Weights. This 


machine is now a practical Instrument, and with each a Ceftificate is given, together with a Pamphlet of Experiments. 
PRICE COMPLETE &4 15s. NET. 


PHILIP HARRIS & CO., Lim.. BIRMINGHAM and DUBLIN. 


CROSSLEYV’S GAS ENGINES. 


RECENTLY 
REMODELLED. 


(Represents J type-in Oil or. 
Gas, giving about 
14 effective horse power.) 


Immediate delivery for Stock 
Sizes of Engines. 


CROSSLEY BROS., LTD., OPENSH 


GREAT 
REDUCTION 
IN 
GAS 
CONSUMED. 


Crossley’s Portable Oil Engine 
received the FIRST PRIZE 
‘at the Royal Agricultura 
Show, Cardiff, sune, 1901. 


AW, MANCHESTER. 


WATSON’S MICROSCOPES. 
WATSON’S MICROSCOPES ARE OF LATEST. DESI 
FAULTLESS WORKMANSHIP, AND PERFECT IN DETAIL. 


Sranparpv Mopgis:- + ° ‘ 
The VAN HEURCK Micxoscope. Replete with every convenience for 
, bigh power and photographic work. From £18 10 0 
The ROYAL Microscope. ’ A moderate priced Instrument embodying the 
advantages of the rhost Eostly models. £14 10 O° * 
The EDINBURGH STUDENTS Series. Instruments at all prices from 
£3 10 Oto £9 10 O 
The FRAM Microscope. A highest class Microscope at a very moderate 
cost. With rin., and 1/6in., in Case. 15 0 
The SCHOOL Microscope. A very cheap but efficient model. £2> 7 6 


Watson's HOLOSCOPIC OBJECTIVES, EYEPIECES and CON- 
DENSER give the very best results optically. They embody a new 
principle of construction and should be used by all Microscopists. 

Wartson’s new UNIVERSAL CONDENSER. The finest Condenser 
for low and medium power workers. 

Full particulars of all the above are contained in WaATSON’s 130 page 

Catalogue (No. 2) of Microscopes. Post free on application. 


W. WATSON & SONS (Zstadlished 1837), 


Branches : 16 Forrest Roap, Epinsurcu. ,And 78 Swanston Street, Melbourne, Australia. 


MICROSCOPIC OBJECTS. 
1902 CATALOGUE JUST ISSUED. 

New Edition of Watson’s Catalogue (No. 3) of Microscopic Objects. 
The most comprehensive List in the World. Every Microscopist should 
have one. Post free on application. ‘ 

New SPECIMENS. 

Malarial Parasites, in Capillaries of Brain... 40 
Malarial Parasites in Blood ; Crescent, Signet Ring and other 

Karyokinetic Figures in Root Tissue of Lily dal oo ped 
Section through Head of Feetal Rabbit, showing Developing 

Eye, &c. end oe ove ove ove 
Set of 24 Slides illustrating the Process of Paper Manufacture... 1-1 
Anatomy of House Fly complete on one Slide: o ene 
Set of 12 Slides illustrating Brewery Fermentations 
Group of about 150 Diatomacez from various Localities ... 
A new Series of Rotifera, including Pedalium mirum, Notops brachions, 

Asplanchna, Syncheta and others, 3/6 and 4/- q 


313 HIGH HOLBORN, LONDON, W.C. 


Opticians to H.M. Government. 


DALLMEYER’S TELE-PHOTO. 


MOOLRATE POWER 


| 
= lh 


TELE PHOTO 
ACHMENT 


Stigmatiec Lens fitted with Tele-Photo. Attachment. 


(These Attachments can be fitted to any good Lens. ) 


LENSES & ATTACHMENTS 


Enable you to take Photographs of Distant or Inaccessible 
Subjects of sufficient size to be of practical value. 
a Indispensable for use in all departments of Natural 


History Field Work (especially Ornithology), and also 
to Architects. 4 


Price from £3 15s. 


Prices and Particulars on application. Estimates and 


advice free. 
J. H. DALLMEYER, 


25 Newman Street, London, W. 


Primed by Kicnarp CLAY AND 


anv Co. Limrizp, at St. Martin's Suet, London, W.C., and Tue MacmiLtan Company, 66 


Sons, LimiteEv, at 7 & 8 Bread Street Hill, Queen Victoria Street, in the City of London, ana puplished by MACMILLAN 


Avenue, New York.—Tuurspay, Jan. 23, 1902 
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GENERAL Libnany, 
UNIV. OF Micii. 


FEB 12 1902 


A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 
To the solid ground 


Of Nature trusts the mind which builds for aye.” —WoRDSWORTH. 


No. 1683, VOL. 65] 


THURSDAY, JANUARY 30, 1902. 


[PRICE SIXPENCE. 


Registered as alNewspaper at the General Pcst Office.] 


{All Rights are Reserved 


THE ‘“*NEWTONIAN” 


UNIVERSAL SCIENCE LANTERN 


(IVES & NEWTON'S 
PATENT). 


OPTICIANS TO 
THE KING. 


Complete for Slides, Bpesencente Objects, and Spectra. 
Price £18. 


For Lecturers on Light, Colour, and Colour Photography, &c. 


Sole Makers: NEWTON & CO., 3 FLEET STREET, LONDON. 


THE NEW BOOK. 


“PRACTICAL NOTES ON TELEPHOTOGRAPHY.” 


50 PAGES, 
BOUND, 
6d. 


50 PAGES, 
BOUND, 


THE ABOVE WORK GRATIS ON RECEIPT OF STAMP. 


R. & J. BECK, Ltd., 68 CORNHILL, E.C. 


X-RAY TUBES. 


Special arrangement 
for the 


REGULATION OF THE 
VACUUM. 
HEAVY DISCHARGE 
TUBES | 
for use with Git 
ELECTROLYTIC 
BREAKS. | 


Send for our 
New Price List. 


JOHN J. GRIFFIN & SONS, Lto, 


20-26 SARDINIA STREET, LINCOLN’S INN FIELDS, 
LONBON, W.C. 


NEGRETTI & ZAMBERA’S 
SELF-RECORDING 


METEOROLOGICAL INSTRUMENTS. 


THE NEW PATTERN COMBINED BARO-THERMOGRAPH. 


The above instrument combines in one apparatus the Recording Baro- 
meter and Recording Thermometer, giving thus on one and the same chart 
continuous records of the atmospheric pressure and temperature for sevc n 
days. 
Illustrated Price Lists free by Post to all parts of the world. 

NEGRETTI & ZAMBRA, 
38 HOLBORN VIADUCT, E.C. 


Brancues : 45 CORNHILL, and 122 REGENT STREET. 
AWARDED TWO GOLD MEDALS PARIS EXHIBITION 1900. 


tts 
— 

Practical... 

| 
sible | 
: BRA 
i 
‘g 
y 
ack! 
LAN 


CXXXVili 


NATURE 


[JANUARY 30, 1902 


NATURAL SCIENCE SCHOLARSHIP. 
KEBLE COLLEGE, OXFORD. 


A SCHOLARSHIP of the annual value of £60, together with Laboratory 
Fees, not exceeding £20 per annum, will be awarded at this College in 
March 1902. 

The E ination es Tuesday, March 11. 

Subjects ; Chemistry or Biology, with Elementary Mechanics and Physics 
for all Candid and El Chemistry for those who offer Biology. 
oni particulars apply to Dr. HatcHETT Jackson, Keble College, 

xford. 


An EXAMINATION of CANDIDATES for 
entry as ASSISTANT ENGINEERS for TEMPORARY SERVICE 
in HIS MAJESTY'S NAVY will be held by Admiralty Officers on 
March 19, 1902, and following days. 

Age 20 to 23. Must have served for not less than four years at an ap- 
wonved engine works, and have been six months on design work in drawing 
office. 

Application to compete to be made to the SECRETARY OF TIE 
Aptra.ty, Whitehall, London, S. 


THE 
DURHAM COLLEGE OF SCIENCE, 
NEWCASTLE.-UPON-TYNE. 
PHYSICAL DEPARTMENT. 


The Council invite applications for the post of ASSISTANT 
LECTURER AND DEMONSTRATOR. Salary, £120 per annum, 
rising to £150 per annum. Further particulars may be obtained from the 
undersigned, to whom applications and testimonials must be sent not /ater 
than February 3, 1902. F. H. PRUEN, Secretary. 


A FILMLESS CINEMATOGRAPH. 
For taking and projecting life-size animated photographs with 
greatest perfection to the extent of over 500 pictures. 
SPECIALLY CONSTRUCTED FOR THE AMATEUR OR PROFESSIONAL. 


Simp_eE AND RELIABLE MECHANISM. 


Price 
£6 10 0 


Negatives 
and Positive 
Plates, 
2/6 each. ' 
Complete Outfi 
Subject 
Includin Kammato- 
Plates, 3/6 graph, Lantern, 
nd, nting 
6d. allowed for “Fpame, Developing 
Tray, &c. 


WEIGHT, about 8 lbs. each plate re- 
turned unbroken 


MEASUREMENTS, 
14 in. X 13 in. X 34 in. £11 11 Oo 
With the KAMMATOGRAPH an ordinary dry glass plate is used instead 


RESIDENT MEDICAL OFFICER. 


NEW SANATORIUM FOR PHTHISICAL PATIENTS OF THE 
POORER CLASSES, 


BLUE MOUNTAINS, NEW SOUTH WALES. 


An Unmarried Medical Man, preferably one who has gained experience 
at a Sanatorium, required for the above on June 1, 1902. Salary, £300 per 
annum, with rd and Residence. Applications, stating age and qualifi- 
— to be sent to Dr. Cecie. Pursex, Lewisham, Sydney, New South 

ales. 


BRUNT’S TECHNICAL SCHOOL, 
MANSFIELD. 


An ASSISTANT MASTER with A.C.T. Certificate is required at once 
in the above School to take the Drawing. Must have had experience in 
teaching. 

Salary, £90 per annum, which may be increased by from £15 to £20 
per annum by assisting in evening work at the School of Art. 


Apply with references to 
C. E. STACEY, B.A., B.Sc. 


APPLICATIONS are invited up to May 1 
for the position of ASSISTANT CHEMIST in an Australian Manu- 
facturing Industry. Salary, £600 per annum. Candidates must have 
received a thorough scientific training at a University or Institution of 
University standing, and be preferably under 26 years of age.—Further 
details can be obtained by writing to Messrs. Parbury, Henty and Co., 
20 Eastcheap, London, to whom applications are to be addressed. 


WANTED, AT ONCE, PRIVATE 
ASSISTANT with good fractical knowledge of Chemistry, to get 
ready lectures and look after Laboratory buildings, accumulators 
Age should be 21 to 25, unmarried. Details on personal application, 
with references, to Mr, Porter, Eton College, Bucks. Wages from 
480 to £100 a year, 


MR. R. A. BUDDICOM, B.A.Oxon., F.G.S., 
Curator lately resigned of the Plymouth Museum and Art Gallery, acts 
as Consultant in Designing Museum Buildings, Cases, Collections.— 
17 Craven Hill Gardens, Hyde Park, W. 


COACHING for all EXAMINATIONS, 
PRACTICAL and THEORETICAL, in Chemistry, Physics and 
Physiology. Well-fitted Laboratories for Research Work, SCIENTIFIC 
or COMMERCIAL, in Chemistry, Electricity, General Physics, 
Bacteriology, Photography, and Réntgen. Ray Work. 


The Director, 
HEATHCOTE LABORATORIES, 
Heathcote Street, Gray's Inn Road. 


APPLICATIONS ARE INVITED FOR 


an IMPORTANT POST (Progressive) in the office of a London 
ug House. Experience of wholesale essential. Liberal Salary to 
suitable man. Replies treated in strictest confidence. Send all par- 
ticulars, including age, detailed experience and present salary, to 
“Senior,” c/o Mather & Crowther 4Ltd., New Bridge Street, E.C. 


of graph film. ‘lhe method of developing KAMMATOGRAPH 
plates is exactly the same as with dry plates, thus bringing cinematography 
within the reach of all. 
SPECIALITIBS—CAW BE SEEN AT THE MANUFACTURERS’. 
HIGH-CLASS LANTERNS and JETS, HAND-FED ARC LAMPS, 
and PATENT RHEOSTATS (100 to 200 volts). 
PRICES ON APPLICATION. 


Write for Catalogue to the Manufacturers: 
L. & CoO., SClENTIFIC ENGINEERS, 


Works: 27n POWELL STREET, GOSWELL ROAD, LONDON, E.C. 
A. ROSENBERG & CO., 


PATENTEES AND ACTUAL MAKERS OF 


APPARATUS FOR X-RAYS 
WIRELESS TELEGRAPHY. 


Our Induction Coil d to d for Wireless 
Telegraphy. 
We make the most compact and efficient PORTABLE X-RAY OUTFIT 
on the market. A 10” Spark Coil, Focus Tube, and all accessories, except 
Battery, pack into ome box measuring 25” X 11” x 14”, and weigh only 
=. 65 lbs. complete. 
PRICE £36 10 O- 
May be had fitted with Coil of any length Spark. 


DOUBLE AND MULTIPLE SECTION COILS IN ALL SIZES. 
Price List free on application. 


21 SOUTHAMPTON ROW, HOLBORN, LONDON, W.C. 
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BARGAINS IN SGIENTIFIG BOOKS. 


WORKS BY A. J. JUKES-BROWNE. 
THE BUILDING OF THE BRITISH 


ISLES: a Study in Geographical Evolution. Illustrated by numerous 

Maps and Woodcuts. Second Edition, Revised. (7s 6d.) 2s. 10d. | 

“We er followed Mr. Jukes-Browne with much pleasure through this | 
very interesting study in geographical evolution and can strongly recom- 
mend it to the attention of all geologists and physical geographers. . . . 
What is specially to be commended in this book is its, freedom trum any ex- 
travagant | ideas ; the author has taken for his mouo, ‘ /n medio tutissimus 
ibis,’ and in this spirit has acted through-wut."—Geological Magazine. 


Nature. 
** This is a work which should be in the hands of every teacher of geolegy.” 
—Journal of Education. 


THE STUDENT’S HANDBOOK OF 
PHYSICAL GEOLOGY. With numerous Diagrams an Illustra- 
tions. Second Edition, much Enlarged. (7s. 67.) 2s. 

“ The result of his compilation i is a very useful book MK with geology 
from i its physical side.” —A thenaeum. 

wet k that will be useful to teachers and students the world over.” — 

New York Nation. 

“* We cancommend the volume as a yery useful guide indeed, particularly 
so to the student wishing to geologize in a distant country ; he will find that 
all the beds of any value or interest are carefully described." —S pectator. 

“* A really valuable student's manual.”— Educational Times. 

“ His statements are trustworthy and his explanations clear. . . . One of 
the neatest manuals the student can desire.” —Academy. 


THE HANDBOOK OF HIS- 
TORICAL GEOLOGY. With numerous Diagrams and Illustrations: 
(6s.)_ 2s. 10d. 

“Mr. Jukes-Browne is to be congratulated on having, i in this volume, 
brought his work to so satisfactory a ¢ 
“An admirably planned and well-executed ‘ Handbook of Historical 

Geology.’ "—/ournal of Education. 

** An excellent manual for the student.” —Academy. 
“Mr. Jukes-Browne’s volume is well arranged, well written, and well 
illustrated, and is carefully brought up to date.” —Guardian. 


Post free in the United Kingdom. 


H. J. GLAISHER, New and Remainder Bookseller, 
57 WIGMORE STREET, Lonpon, W. 
De New Catalogue now ready, 


“Every chapter bears the mark of patient and conscientious work.”— | 


X-RAY APPARATUS 


Or THE TIIGHEST QUALITY anp FINISH on ty. 
As supplied by us to H. M. Government and the leading Hospitals 
and X-Ray Workers throughout the World. 

We are the actual Manufacturers. and Guarantee 
every one of our = reaking down. 


Extract from a letter dated | 
May 1901 from a Doctor re- 
ferring to the Portable Field 
bService Complete Outfit :— 
“*lam more than satis- 
fied with the entire outfit 
as supplied by you. Its 
portability is such that I 
can easily transport itina 
ugham, from my con- 
culller room to the | dside 
of a patient—a point of 
considerable im, lance in 
actual | practice.” 


GOLD. ‘MEDAL 
RECORD 
= z 18/6 EACH. 
COX’S PORTABLE FIELD SERVICE COMPLETE OUTFIT (as 

Jigured), supplied to H.M. Admiralty ; War O , for use in South 
Ais and China ; the New Royal Yacht ; 3 also in use at a large number 
of Hospitals in all parts of the world. 
Sole Makers of MACKENZIE DAVIDSON’S | IMPROVED PATTERN 
MOTOR MERCURY BREAK. 

(Working direct on any circuit from: 12 to rm volts). Price £6 6s. 
Absolutely the best for X-Rays and Wireless Telegraphy. 
N.B.—Our INDUCTION COILS and APPARATUS 

are not only less costly than other makers’, but give results 
unexcelled i by any of them. 
Catt or WRITE FOR OUR ILLUSTRATED List, 
AND ILLUSTRATED INSTRUCTIONS UPON HOW TO WORK. Post Freez 
to Reavers or “ NaTuRE.” 


HARRY W. COX, 


9, 10 & Il, CURSITOR STREET, CHANCERY LANE, LONDON. 


EVERY DESCRIPTION O 
CHEMICAL & ANALYTICAL 
Including Balances, Drying-Ovens, Furnaces, Laboratory Stands, Micro- 
scopes, Spectruscopes, Bacterioiogical Apparatus, Porcelain and Clay 
are, Jena Laboratory Glass Ware, and Glass Tubing. 
Catalogue gratis on application by Colleges, Schools and Laboratories. 


_ FILTER PUMPS OF HIGHEST. EFFICIENCY FOR INSTALLATIONS. 
A. GALLENKAMP LTD., 
19 -21 SUN STREET, FINSBURY savant, LONDON, IN, _E.C. 


“IN BIRvo-LAND.” 
AN UNIQUE SERIES OF LANTERN SLIDES 


From Negatives by Mr. OLIVER G. PIKE. Showing Birds, 
Nests, Eggs and Young in their Natural Situations and Surroundings. 


“LIVING ANIMALS.” 


Fifty Slides, from recently taken Negatives. 
Sole Publishers: 
SANDERS -& CROWHURST, 71 Shaftesbury Avenue, W. 
-Lists Post Free. 


TO COLLEGES AND SCHOOLS, &c. 


(Special discount to same). 
DRAWING INSTRUMENTS. 
STUDENT'S CASE (as figured), in three 
qualities, 25/-, 45/-. 
Illustrated Price List Post Free. . 
ASTON & MANDER, 

61 OLD COMPTON ST., LONDON, W. 
orzig n& Colonial A e ts wanted. Shippers & Merchants, special di t 


‘APPARATUS 


Photography in 
Natural 
Colours. procs. 


A simple, inexpensive, and reliable process, based upon sound 
scientific principles, for obtaining photographs of any Object in 
its natural colours, faithfully reproducing every shade and tint. 
All Apparatus and Materials for working the 
process now ready. 
Slides, from... £2 10 
Standard Camera Attachment and Printing 
NEW DESCRIPTIVE BOOKLETS AND CATALOGUES NOW READY. 
pep See ** Nature,” October 31, page 657. 


SANGER 


Complete Outfits for Standard size Lantern 
and Developing Outfit £8 14 0 


| Natural ‘Colour Photographs. made to order from Natural 
History Specimens, Microscopic Objects, Works of Art, 
&c., either as lantern Slides o> larger transparencies. 


APPARATUS AND MATERIALS FOR 
ORTHOCHROMATIC PHOTOGRAPHY AND PHOTO- 
MICROGRAPHY. 


SANGER SHEPHERD & CO., 


FacToRY AND OFFICES: 5, 6, & 7 Gray’s INN PASSAGE, 
Rep Lion STREET, Hoporn, Lonpon, W.C. 


—Gray’s Inn Passage is the second turning on the right in Red Lion 
coming from Holborn. 
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LIQUID AIR IN LESS THAN 10 MINUTES. 


Dr. HAMPSON'’S AIR- LIQUEFIER is now is now made to a standard pat- 
tern, and numbers are in use in University Laboratories and elsewhere in 
—- countries. The whole apparatus is neat and compact and its parts 

hen easily moved ; the Liquefier, without stand, being a cylinder 17 inches 

and 8 inches in diameter. 

It begins to liquefy air in from 6 to 10 minutes after the admission of air 
S from 150 to 200 atmospheres pressure, making over a litre of liquid per 

jour. 

It requires no ice and salt, carbonic acid, or other auxiliary refrigerant. 

It produces a perfectly clear liquid, which requires no filtering. 

It works all day long day after day without plugging of pipes or valves. 

The operator has only one gauge to watch, and one valve to control. 

‘ 


For Price and Particulars apply to the Sole Makers :— 


BRIN’S OXYGEN COMPANY, LIMITED, 
WESTMINSTER, LONDON. 


JAMES SWIFT & SON, 


Opticians. 


(Seven Gold Medals aval for ge excellence. ) 

4 in. Apochromatic N.A. 1°30 on ion £8 8 0 

” ” » +4340 8 8 

4 ,, Pan Aplanatic ,, 1°30 400 

29 ve om 400 

au ” » 5 5 0 

200 
New Pan Aplanatic Dondanees, N.A. Feo, complete with 

fitting and stops 315 0 
New Pan Aplanatic Condenser (oid, NAY 42, ‘complete with 

fitting and stops ... 510 0 
Apochromatic N.A. ‘95 ‘complete with fitting and 

SHOPS 6 5 0 

N.A. 250 

Combinations only; ,, 1°40 400 

0°95 415 0 


UNIVERSITY OPTICAL WORKS, 
81 TOTTENHAM COURT ROAD, LONDON, W. 


HIGH GRADE SHCONDARY BATTERIES 

FOR SCIENTIFIO WORE. 
Reliable and Standard Instruments. 
Practical and Test Batteries, as supplied to 
H.M. Government, including the Astro- 
nomer Royal; also to the principal 
Scientific and Technical Schools, 
and to Lloyd's for Wireless 
Telegraphy. 


retain their cur 
rent for months. Mos 
successfully used in X-Ray work in 
the leading Hospitals, and during the 
present campaign in South Africa by the 
R.A.M.C. Can be ordered through all first-class 
Instrument Makers, or from the Sole Manufacturere— 


LONCSTRETH’S, Ltd., 427a Strand, London, W.¢. 


Batteries of all voltages on Loan per Dav 


CARL ZEISS, 


MANUFACTURER OF 
MICROSCOPES ; TELESCOPES (ASTRONOMICAL 
and TERRESTRIAL); PRISM FIELD GLASSES ; 
TELEMETERS ; PHOTOGRAPHIC OBJECTIVES ; 
and OPTICAL MEASURING INSTRUMENTS, 
including COMPARATORS, REFRACTOMETERS, 

BUTTER-REFRACTOMETERS, SPECTRO- 
METERS, 
LONDON BRANCH: 


29 MARGARET ST., CAVENDISH SQUARE, W. 


Telegrams :—DIACTINIC, London. 
CATALOGUES POST FREE. KINDLY SAY WHICH REQUIRED 


Improved Clock- 
work Recording 
Drum. Works in 


any position. PRICES. 


‘“THE BEDFORD.” 


SCIENTIFIC INSTRUMENT MAKERS, 
GRANTA WORKS, MILL LANE, CAMBRIDGE. 


SPECIAL ATTENTION GIVEN TO APPAR- 
ATUS FOR TEACHING PHYSIOLOGY, 
PHYSICS & BIOLOGY. 

As used in the University Laboratories 
of Cambridge and elsewhere. 


GOOD WORKMANSHIP. MODERATE 
PROMPT DELIVERY. 


RECORDING APPARATUS and 
MICROTOMES A SPECIALITY. 


P.O. BOX, as illustrated, with 3 Pro-ratio 


PRICE £5 50 


INSPECTION INVITED From INTENDING PurR- 
CHASERS. 


PRICE LISTS ON APPLICATION. 


Coils, £9 10s. 


Series Boxes, 1-50 ohms, 8 Coils, £3. 
Do., do., 12 Coils, 1-soo ohms, £5, 


“OPTIMUS.” 
OPTIMUS CANTILEVER ENLARGERS. 


* PRICE with s-inch Condenser «» 7O0/- EXTRA FOR FRONT LENS ... 27/- 


THE GROSSAR IS THE LENS FOR 


SHARP and BRILLIANT ENLARGEMENTS. 


uivalent Focus 7in. todin. 
5 and 6in. diam. 7 and 8in. diam, 
2450 5 0 


g and 
£7 15 0 


R USE WITH OIL OR 
INCANDESCENT GAS. 


NEW LIST of PHOTOGRAPHIC and PROJECTION INSTRUMENTS, POST FREE. 


PERKEN, SON & CO. LONDON. 
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NOW READY, Volume III. of Lorp Rayieicu’s Papers. 


STRUTT, BARON RAYLEIGH, Sc.D., F.R.S , Honorary Fellow 
of Trinity College, Cambridge, Professor of Natural ee. in the 
Royal Institution. Royal 8vo. Vol. I. ee 155. net ol. II. 
1881-1887. x5s net. Vol. III. 1887-1892. 155. 
It 2 peed that the Work will be completed i in > mS Volumes. 
EADY, Volume III. of Professor SOE s HY Sic 
MATHEMATICAL AND ICAL 
PAPERS. By Sir G. G. STOKES, M.A., R.S., 
Professor in the University of Cambridge. Demy 8vo. Vol. | a 
Vol. 15s. Vol. III., rss. 


CAMBRIDGE UNIVERSITY PRESS. 
_ | ORIGINAL PAPERS. By the Late John 
SCIENTIFIC PAPERS. By John William 


HOPKINSON, a = =e R.S. Edited by B. Hopxinson, B.Sc, In 
Two Volumes. 


Vol. I. TECHNICAL “PAPERS. With Memoir and Two Por- 


ts, 
Val Il, SCIENTIFIC PAPERS, tos. 6¢. net. 


NOW READY. Second Edition, Revised and E 
A TREATISE ON ANALYTICAL 
STATICS. With Illustrations taken from the Theories of Electricity 
and Magnetism. By E UTH, Sc.D., F.R.S., Fellow of the 
University of London, Honorary Fellow of "Peterhouse, bridge. 
Demy 8vo. Vol. If. Second Edition, Revised and Enlarged. 14s. 


ZOOLOGY: AN ELEMENTARY TEXT- 
BOOK. By A. E. SHIPLEY, M.A., and E. W. MACBRIDE, M.A. 
(Cantab.), D.Sc. (Lond.), Professor of Zoology in McGill University, 
Montreal. Demy 8vo, with numerous Illustrations. 10s. 6d. net. 


CAMBRIDGE NATURAL SCIENCE MANUALS.—BIOLOGICAL SERIES. 
General Editor—ARTHUR E. SHIPLEY, M.A., Fellow and Tutor of Christ’s College, Cambridge. 


GRASSES: A HANDBOOK FOR USE IN 
THE FIELD AND LABORATORY. By H. MARSHALL 
WARD, Sc.D., F.R.S., Professor of Botany i in the University of Cam- 
bridge. Crown 8vo_ with Illustrations, 65. 

th —*E and agriculturists alike have reason to thank 


Guardian.—‘‘ The general plan of the book is excellent, and the b 
be sxsles? 3 who commits himself to its guidance will find no reason tor regret 
is 


NOW READY. Second Edition. 


THE SOLUBLE FERMENTS AND 
FERMENTATION. By J. REYNOLDS GREEN, Sc.D., F.R.S., 
Professor of Botany to the Pharmaceutical Society of Great Britain. 
Second Edition. my 8vo. 12s. 


LECTURES ON THE HISTORY OF 
PHYSIOLOGY DURING THE SIXTEENTH, SEVENTEENTH 
AND EIGHTEENTH CENTURIES. By Sir M. FOSTER, 
K.C.B., M.P., M.D., Sec.R.S., Professor of Physiology in the Univer- 
sity of Cambridge. Demy 8vo. With Frontispiece. 9s. 

Nature.—‘‘ There is no more fascinating chapter in the history of science 
than that which deals with physiology, but a concise and at the same time 
compendious account of the early history of the subject has never before 
been presented to the English reader. Physiologists therefore owe a debt 
of gratitude to Sir Michael Foster for supplying a want which was widely 
felt. No higher praise can be given to the book than to say that it is 
worthy of the reputation of its author.” 


Prof. Ward for this very serviceable addition to the literature of grasses.” 


A MANUAL AND DICTIONARY oe 
THE FLOWERING PLANTS AND FERNS. Morphol 
Natural History and Classification. Alphabetically arranged. 

J. C. WILLIS, M.A., Gonville and Caius College. In Two homed. 
Crown 8vo. 6d. 

Bookman-—“ One of the most useful books existing for students of 
botany. . . . The student who has this book and the chances which Kew, 
or even one of the smaller gardens, affords him, will make a steady and 
really scientific progress.” 


ELEMENTS of BOTANY. By F. Darwin, 
M.A., F.R.S. — numerous Illustrations. Crown 8vo. Second 
Edition. 45. 

Journal of —“A noteworthy addition to our botanical’ 

iterature ” 

PRACTICAL PHYSIOLOGY of PLANTS. 
By F. DARWIN, M.A, F.R.S., and E, H. ACTON, M.A. With 
Illustrations. Third Edition. Crown 8vo. 4s. 

Nature.—‘‘The authors are much to be congr: atulated on their work, 
which fills a serious gap in the botanical Gusee of this country.” 


London: C. J. CLAY & SONS, Cambridge 


University Press Warehouse, Ave Maria Lane. 


J. BACKHOUSE & SON, 


LIMITED, 
(SCIENTIFIC DEPARTMENT) 


VorR=E. 


Supply all Botanical Matérial required for Lecture and Demon- 
stration purposes and for Class-work. Fresh, or preserved in 
Aicohol. Insectivorous Plants. Plants for Physiological Experi- 
{ments. Microscopical Preparations. 
Prices strictly moderate, 


SECOND-HAND M'CRO-OBJECTS. 


An unique collection of over 
picked specimens, including DIATOMS (several Type Plates), i. 
SECT PARTS, BOTANICAL and POLARISCOPE objects, to 
disposed of, consisting of the finest mounts by ENOCH, TOPPING, 
MOLLER, &c., fate the property of an eminent mic P 


Selections can be forwarded on approval, or the whole collection 
viewed at 


C. BAKER’S, 244 HIGH HOLBORN, LONDON, W.C. 


N.B.— SINGLE SLIDES MAY BE SELECTED. 


DARTON’S LATEST 
IMPROVED SELF-RECORDING 
BAROGRAPH. 

FITTED WITH LEVER MOVEMENT. 

Can be obtained fg all Opticians, or of 

ers, 


e Mak 
=e. DARTON & Co., 


CLERKENWELL Optica. Works, 

142 ST. JOHN’S ST., LONDON. 
De Fully Illustrated List of Meteorological Instruments 
(including above) Post free, also List of Electrical Novelties. 


Cloth. Demy 8vo. Price 12s. Net. 
AN INTRODUCTION TO THE STUDY OF THE 
DIATOMACE 4. 


By FREDERICK WM. MILLS, F.R.M.S. 
With a Bibliography by Juttan Desy, F.R.M.S. 
ConTENTS.—Preliminary Remarks— The Structure of Diatoms—Move- 
ment of Diatoms—Classification of the Diatomacez:, with a Conspectus of 
the Families and Genera—Modes of Reproduction—Collecting Diatoms— 
Mounting Diatoms— Microscopical Examination—How to Photograph 


Bibli 


graphy—Index. 


London: ILirre & Sons, Ltd., 3 St. Bride Street, E.C. 


With 30 Original Illustrations. Price as. 6d. 
The HYGIENE of the MOUTH. 
A Guide to the Prevention and Control of Dental Diseases. 
By R. DENISON PEDLEY, L.D.S. Eng., F.R.C.S. Ed. ‘ 
Dental oe to the Evelina Hospital, Southwark. 
THE SAME AUTHOR 
The DISEASES of CHILDREN’S TEETH. 
Well Illustrated. Price 7s. 6d. 
SEGG & CO.., 289 and 291 Regent Street, London, W. 


SECOND-HAND BOOKS. 


JOHN WHELDON AND Co., 


88 GREAT QUEEN ST., LONDON, W.C. 
can supply most Books in the various branches of 


SCIENCE 1 AND NATURAL HISTORY 


prices. 


STATE WANTS, OR CATALOGUE SENT POST FREE. 


Just Published, Price rs. ; by Post, rs. 4d. 

THE VICTORIA UNIVERSITY 
CALENDAR for YEAR 1902. 

tins MACMILLAN & CO., Ltd. Manchester: J. E. CORNISH 
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COERZ ANSCHUTZ 
FOLDING CAMERA 


Gives up to and can be used for every 
of photographic work 


Its special features are 


EXTREMELY 
LIGHT, 
SMALL 
AND 
PORTABLE. 


The Cameras are all fitted with THE CELEBRATED 


GOERZ 
DOUBLE ANASTIGMATS, 


Splendidly illustrated oo List will be sent free on 
application if this paper ed mentioned. 


c. P. GOER Zs 
4 & 5 HOLBORN CIRCUS, LONDON, E.C. 


Kept in Stock in London at the London Stereoscopic and Photo- 
air hic Co., Ltd., 106 and 108 Regent Street, W., a 4 Cheapside, 

-C.; G. Houghton & Son, 89 High Holborn, W.C.; J. Fallowfield, 
146 Charing Cross Road, W.; J. F. Shew & €o., 88 Newman Street, 
Oxford Street, W.; J. T. Chapman, Photographic Chemist, 7 Albert 
Square, Manchester ; Rae Brothers, 134 St. Vincent Street, Glasgow. 
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PATENT .. 
NEW MODEL 


ROS 


PRISM BINOCULAR GLASSES. 


‘* The Power and Field of a Telescope in the compass of an 
Opera Glass.” 


Combining—PERFECT MECHANICAL CONSTRUCTION,. 


EXTREME PORTABILITY and RIGIDITY, 
HIGH POWER and SPLEND!D DEFINITION. 


Focussing by Adjustment 
of Eyepieces. 
Magnification. Price. 

8 diameters ... £8 O O 
10 5s 900 


12 » . 1000 
With spiral fe 


Send for COMPLETE CATALOGUE of 


MICROSCOPES, TELESCOPES, 
PHOTOGRAPHIC LENSES’ 
CAMERAS AND - 
APPARATUS OF ALL DESORIPTIONS. 
Mepats and “Hicuest AWARDS 


AT ALL GREAT EXHIBITIONS. 
Awarded Tue Granp Paris 1900. 


LONDON MADE. 


MANUFACTURING 
ROSS, LTD. - 


111, NEW BOND STREET, LONDON, W., 
And 31, COCKSPUR STREET, CHARING CROSS, S.W. 
PARIS: 35, BOULEVARD DU TEMPLE. 
AND OF ALL LEADING DEALERS. 


one adjustable eyepiece, 10s. each extra. 


SCOTTISH PROVIDENT 
INSTITUTION. 


py this SOCIETY are combined the apvANTAGEs of 


Mutual Assurance wis Moderate Premiums. 


The Preriwurs are so moderate that at most ages an 
Assurance of £1,200 or £1,250 may generally be secured 
Srom the first for the same yearly payment which would elsewhere 
assure (with profits) &1,000 only. 

The Whole Surplus goes to the Policyholders on 
a system at once safe and equitable, no share being given to those by 
whose early death there is a Zoss. 

Sixty-fiwe per cenmt, of the Policies which became 
claims by death during 1900 were entitled to Bomuses 
which, motwrithstanmnding that the 
mmiurs do mot as a rule exceed the 
mon-profit rates of other Offices, were, 
on the average, equal to mma madition of consider- 
ably ower 50 per cent. to the Original Assurances. 


Endowment Assurances, with or without 
guaranteed additions.—Rates for these nay be had on application. 


Accumulated Funds, £12,000,000. 


PROSPECTUSES, with full information, may be had on application. 


Heap Orrice: 6, St. ANDREW SQUARE, EDINBURGH. 
LonpON OFFICE: 17, WILLIAM STREET, E.C, 
West END BRANCH: 17, PALL MALL, S.W. 


CROMPTON & CO., 


LIMITED. 
ARC WORKS, CHELMSFORD. 


Manufacturers of High-Class 


ELECTRICAL . . 
. . INSTRUMENTS 


FOR MEASURING AND TESTING 
PURPOSES. 


POTENTIOMETERS, 
GALVANOMETERS, 
STANDARD RESISTANCES, 
VOLTMETERS, 
AMPEREMETERS, 
&c., &c., 
FOR SCIENTIFIC AND PRACTICAL USES. 


ILLUSTRATED CATALOGUE FREE ON APPLICATION. 
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CHAPMAN AND HALL’S NEW BOOKS. 


MR. WELLS’S “ a BRILLIANT 


OK.” 
FIFTH EDITION 
ANTICIPATIONS, by H. G. 
ELLS, is NOW READY. Price 
7s. 6d. 
The SPECTATOR, of January 18, 1902, says : 


‘*Mr. Wells's new book is one of the most remarkable pieces 
of social prophecy which we have lately read. . . : In Mr. 
Wells we have not merely an imaginative writer of truly original 
power, but a thinker of very considerable calibre. . . . We 
cannot hesitate to recommend this book to our readers as one of 
the most suggestive attempts that have yet been made seriously 
to grapple with those great problems of the near future which 
present themselves to every man. . Such vividness of per- 
ception and picturesque wealth of detail as render it hard for 
the most unwilling reader to evade its spell .. . a most 
bracing, strenuous, and interesting attempt to foreshadow the 
trend of our present activities, which no open-minded person 
can read without being the better for it.” 


ANTICIPATIONS 
“is a book which must necessarily 
move modern thought.” —Satusday 
Review. 


ANTICIPATIONS 
‘is so convincing that even. those 
it will most alarm can hardl 
fail to undergo the author's on 
while they read."—Daily News. 


ANTICIPATIONS 
“is a serious, important, and me- 
morable work.” —Academy. 
ANTICIPATIONS 
“is vigorous, trenchant, and well 
expressed.” —Standard. 


ANTICIPATIONS 

“is one of the most startling, preg- 
nant, and courageous books that 
the world has seen for some time 

+ will mark an epoch in current 
thought much as ‘ Sartor Resartus’ 
did in its day.”"—Sheffield Tele- 
graph. 


ANTICIPATIONS 
“will stimulate furious retort as 
well as reasoned criticism.”—Daily 
Chronicle. 


ANTICIPATIONS 
“is serious, sober, and remarkably 
suggestive.” —Sketch. 


FIFTH EDITION NOW READY. 


Lonpon : CHAPMAN & HALL, 


DUDDELL’S PATENT 


PROJECTION 


This Oscillograph has been designed for teaching 
and demonstration purposes. The wave forms of an 
alternating current can be either thrown on a screen 
for exhibition to a large audience, or on a tracing-desk 
for drawing the forms. 

The suspended strips are considerably stronger 
than those used in the high-frequency instrument, 
thus enabling the vibrator to be handled more easily 
and avoiding damage to the strips through short- 
circuiting. 


WRITE FOR PARTICULARS. 
CAMBRIDGE 


SCIENTIFIC INSTRUMENT CO. 


CAMBRIDGE.’ 


MARCONI'S 
WIRELESS TELEGRAPH CO. 


LTD. 
MANUFACTURERS OF 


HIGH-CLASS 


10 inch INDUCTION COILS. 


SPECIALLY RECOMMENDED FOR X-RAY WORK. 


These Coils are of the highest efficiency and 

are not liable to get out of order. They can be 

supplied with or without vibrating break, and with 

discharge rods fitted with horizontal adjustment, 

or with ball socket adjustment, at the option 
of the purchaser. 


FOR PRICES AND PARTICULARS APPLY TO 
18 FINCH LANE, LONDON,E.C. 


W.F. STANLEY «Co., 


LIMITED. 


HIGH-CLASS SURVEYING . 


AND 


DRAWING INSTRUMENTS. 


Highest Awards in all Competitions. 
Two Gold Medals. 


PROFESSOR FULLER'S 


CALCULATOR, 
500 inch log. line on — 


PRICE ... £3. 
GREAT TURNSTILE, HOLBORN, LONDON. 


For Photography, Unsurpassed for fine definition. 


Gone [ENses 


Javon: Hopson.ttr 


Srovcwrow Stecer Womans LEICESTER, 
ane 18 Sreees LONDON. W, 


ELECTROLYTIC INTERRUPTER. 


For use on 100 Volts and upwards. 
Current easily controlled, therefore can 
be used with any Tube. Secures a 
brilliant and steady Screen. 


COSSOR, 


54 FARRINGDON ROAD, E.C. 
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TO READERS ABROAD. 


WANTED Butterflies, Moths, Beetles, Flies and other Insects; also 
Scorpions, — &c., from Foreign Countries. Full value remitted by 
return mail for specimens sent. N.B.—Pack carefully so that they 
us undamaged. 
Addresses also invited for Sale or Exchange. 


HEYNE BRO Dealers in Entomological Specimens, Cabinets, 
"y Books, Apparatus, Pins, &c., 
tro & 111 STRAND, LONDON, W.C. 
Price Lists on application. Specimens submitted for selection. 


THE ENTOMOLOGISTS’ MONTHLY 
MAGAZINE. 


Price Sixpence, Monthly. 
Edited y C. G. Barrett, G. C. CuHampion, J. W. Douctas, 
W. W. Fow er, M.A., F. R. McLacutan, F.R.S., E. SaAuNpDERs, 
an 
Lorp WatsincuaM, M.A., LL.D., F.R.S. 
i d in 1864, contains standard articles and notes 
gy, and especially on Insects of 


This M g 
on all subjects connected with E 
the British Isles. 

Subscription—Six Shillings Ie Annum, post free. 

London: GURNEY & JACKSON (Mr. Van Voorst's Successors), 


1 Paternoster Row. 


TO SCIENCE LECTURERS. 
HUGHES’ PHOTO-ROTOSCOPE CINEMATOGRAPHS, 


THE MOST PERFECT. 
No Flickering. Superb Mechanism. Price £7 7 0. 
The Moto-Photo Camera for taking the Pictures. 
illustrated Lists, 2d. 


See Mr. Hucues’ PATENT COMBINATION OPTICAL LANTERN, 
&c. Miniature Triple Lantern constructed for B. J. Matpen® Esq.; great 
success. New Oxyhydrogen Microscope. Science Lanterns for Class De- 
monstration. Magnificent Results. Docwra Triple, Prize Medals, Highes 
Award. Supplied to the Royal Polytechnic Institution, Dr. H. Grattan 
Guinness, &c. Patent Pamphengo Science Lanterns. The Universal 
Lantern 4-inch Condensers, 4-wick p, Portrait Combination front 
Lenses, 18s. 6d., Marvellous value. Science Lecture Sets. Novelties, 
The Lantern Kaleidoscope. Cheapest Lantern Outfits in the World. 
Grandly Illustrated Catalogue, over 180 choice Engravings, 6d. ; 
Postage, 44. Small Illustrated atalogue, too pages, free, sd. List of 
60,000 Slides and 300 Lecture Sets, Science Subjects, Views, &c., 6d. ; 
Postage, 2d. Pamphlets Free. W. C. HUGHES, Spsgciatisr, 
Brewster House, 82 Mortimer Road, Kingsland N. 


SCIENTIFIC 


WoOoRTHIES. 


THE FOLLOWING Is A LIST OF THE STEEL PORTRAITS THAT HAVE APPEARED IN THE ABOVE SERIES :— 


MICHAEL FARADAY. 

THOMAS HENRY HUXLEY. 

CHARLES DARWIN. 

OHN TYNDALL. 

IR GEORGE GABRIEL STOKES. 

SIR CHARLES LYELL. 

SIR CHARLES WHEATSTONE. 

SIR WYVILLE THOMSON. 

ROBERT WILHELM BUNSEN. 

LORD KELVIN. 

BARON ADOLF ERIK NOR. 
DENSKJOLD. 


N.B.—The Portraits of Sir 


HERMANN L., F. HELMHOLTZ. 
SIR JOSEPH DALTON HOOKER. 
WILLIAM HARVEY. 

SIR GEORGE B. AIRY. 

J. LOUIS R. AGASSIZ. 

JEAN BAPTISTE ANDRE DUMAS. 

SIR RICHARD OWEN. 

JAMES CLERK MAXWELL. 
AMES PRESCOTT JOULE. 
ILLIAM SPOTTISWOODE. 

ARTHUR CAYLEY. 

SIR C. W. SIEMENS. 


Geikie, Lord Lister, Prof. 


Cannizzaro, 


JOHN COUCH ADAMS. 

JAMES JOSEPH SYLVESTER. 

DMITRI IVANOWITSH MEN. 
DELEEF. 

LOUIS PASTEUR. 

SIR ARCHIBALD GEIKIE, 

LORD LISTER. 

STANISLAO CANNIZZARO. 

PROF. VON KOLLIKER. 

PROF. SIMON NEWCOMB. 

SIR WILLIAM HUGGINS. 


Prof von Ké@lliker, 


A 
Prof. S. Newcomb, and Sir W. Huggins belong to a New Series and are Photogravures. 
Proof impressions of these, printed on India paper, may be had from the Publishers, price 5s.each; or the Series 


of 83 Portraits in a Handsome Portfolio for £8 10s., carriage paid. 


The Portfolio may be had separately, price 6s. 


Cheques and Money Orders payable to MACMILLAN & CO., Limited. 
OFFICE OF “NATURE,” ST. MARTIN’S STREET, LONDON, W.C. 


& Co.’S LIST. 
SPHERICAL TRIGONOMETRY for the USE of COLLEGES 


AND SCHOOLS. By the late 1. TODHUNTER, M.A., F.R.S. Revised by J. G. LEATHEM, M:A., D.Sc., 


Fellow and Lecturer of St, John’s College, Cambridge. 


: A MONTHLY MAGAZINE OF EDUCATIONAL WORK AND PROGRESS. Price 6d. 


CONTENTS. 
on and Examination of Schools. By the Rev. T. W. Sharpe, C.B., M.A.—The Study of “A 


Ins 
Midsummer Night’s Dream” 
Local Examinations. 


Fearenside, M.A.—Classics in Irish Intermediate Schools. 
By W. H. D. Rouse, M.A.—Notes on Arithmetical Calculations. II.: By John Orchard, M.A.—The 
By de V. Payen-Payne.—-The Relative Advantages of Different 


—Latin. 


Teaching of Modern Languages in France. 


Crown 8vo. 7s. 6d. 


in Schools. 
By A. D. Hall, M.A.—History of the 


FEBRUARY NUMBER NOW READY. 


WoRLD. 


By C. L. eet ae Science for the Cambridge 
ritish Empire, 1492-1784. By C. s. 
Hints to Teachers of Middle and Senior Grade Classes. 


of Modern-Language Teaching.— Scope and Method of Mathematical Teaching in Schools. 


he Teaching of Natural History 
Teaching.—Cambridge Local Examinations. 
ndence : The School Training of Medical Students. 
(Illustrated.) By H. E. Hadley, B.Sc.—Geography in Cambridge Locals. By J. Fairgrieve. 


Conference.—Correspo 
the Boiling Point of Water. 


By Frank E. Beddard, M.A, F.R.S.—Examination Papers in the Theory of 


Set Subjects for 1902.—Resolutions of Recent Conferences.—Science Teachers in 


By J. 


N. Hart Smith.—The Effect of Pressure on 


THE PHYSICAL REVIEW. 


A JOURNAL OF EXPERIMENTAL AND THEORETICAL PHYSICS. 
Conpuctep By EDWARD L. NICHOLS, ERNEST MERRITT, anp FREDERICK BEDELL. 


No. 6. Vor. XIII 


DECEMBER, 1901 


PrRIcE 3s. NET. 


ConTENTS.—Discharge of Electricity from Glowing Platinum and the Velocity of the Ions. By E. Rutherford.—A Spectro- 


jhotometric Comparisen of the Relative Intensity of Light from Carbon at Different Temperatures. 
Duaie.—A Further Note on the Visible Radiation from Carbon. 


ectrometers, By Wn 
Blaker.—New Books.—Index. 


By Ernest Blaker.—Note on 
By E. L. Nichols and Ernest 


MACMILLAN AND CO., LIMITED, LONDON. 
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MACMILLAN & CO’S 
BOOKS ON ANTHROPOLOGY, &c. 


THE MYSTIC ROSE. A STUDY oF PRIMITIVE MARRIAGE. 


By ERNEST CRAWLEY, M.A. 8vo. 12s. net. 


[Ready to-morrow. 


THIRD EDITION NOW READY. 


THE HISTORY OF HUMAN MARRIAGE. 


By EDWARD WESTERMARCK, Lecturer on Sociology at the University of Finland, Helsingfors. With Intro- 


ductory Note by Dr. A. R. WALLACE. Third Edition. 8vo. 


LIBYAN NOTES. 


14s. net. 


By DAVID RANDALL-MACIVER, M.A., and ANTHONY WILKIN, B.A. Profusely Illustrated with 25 


Full-page Plates and a Coloured Frontispiece. Royal 4to. 


SECOND EDITION, REVISED AND ENLARGED. 


A STUDY IN MAGIC AND RELIGION. 


By J. G. FRAZER, D.C.L., LL.D., Litt.D. In 3 Vols. 8vo. 


THE GOLDEN BOUGH. 


20s. net. 


NOW READY, 


36s. net. 


THE HISTORY OF MANKIND. 


By Prof. FRIEDRICH RATZEL. Translated from the Second German Edition by A. !J. BUTLER, M.A., with 
Introduction by E. B. TYLOR, D.C.L., F.R.S. With Coloured Plates, Maps, and Illustrations. 3 Vols. super royal 


8vo. 36s. net. 


*.* Zhe volumes can be purchased separately, 12s. each net. 


The work can also be had in 30 parts, 1s. each net. 


ANTHROPOLOGY : An Introduction to the 
Study of Man and Civilisation. By EDWARD B. TYLOR, 
D.C.L., F.R.S. With Illustrations. Crown 8vo. 7s. 6d. 


THE SOUL OF A PEOPLE. An Account 


of the Life and Belief of the Burmese. By HAROLD 
FIELDING. Second Edition. Demy 8vo. 14s. 


TRAVELS IN WEST AFRICA. By Mary 


H. KINGSLEY. Abridged Edition. 
75. 6d. 


WEST AFRICAN STUDIES. By Mary H. 
KINGSLEY. A New Edition with Additional Chapters. 
Extra Crown 8vo. 75. 6d. 


THE BURMAN: HIS LIFE & NOTIONS. 


By SCHWAY YOE, Subject of the Great Queen. Second 
Edition. 8vo. 12s. 6d. 


ADAM AND THE ADAMITE; or. The 


Harmony of Scripture and Ethnology. By DOMINICK _ 
McCAUSLAND. With Map. Crown 8vo. 3s. 6d. 


STUDIES in ANCIENT HISTORY. Second 


Series. Comprising an Inquiry into the Origin of Exo- 
gamy. By the lai JOHN FERGUSON M‘LENNAN. 
Edited by his Wipow and ARTHUR PLATT. 215. 


THEORY OF DEVEL PMENT AND 
preg i By HENRY B. ORR, Ph.D. Crown 


Extra Crown 8vo. |. 


THE AMERICAN NEGRO: WHAT HE 
WAS, WHAT HE IS, AND WHAT HE MAY BE- 
COME | By WILLIAM HANNIBAL THOMAS. 8vo. | 


MACMILLAN AND CO., 


MALAY MAGIC Being an Introduction to 
the Folklore and Popular Religions of the Malay Peninsula. 
By W. W. SKEAT, of the Civil Service of the Federated 
Malay States. With a Preface by C.O. BLAGDEN, Member 
of the Royal Asiatic Society, and formerly of the Straits 
Settlements Civil Service. With numerous Illustrations. 
8vo. net. 


THE NATIVE TRIBES OF CENTRAL 
AUSTRALIA. By Prof. BALDWIN SPENCER, of the 
University of Melbourne, and F. J. GILLEN, Sub-Pro- 
tector of the Aborigines. With numerous Illustrations. 
8vo. 215. net. 


_IN THE AUSTRALIAN BUSH AND ON 


THE COAST OF THE CORAL SEA: Being the 
Experiences and Observations of a Naturalist in Australia, 
New Guinea, and the Moluccas. By RICHARD SEMON, 
Professor in Jena. Numerous Illustrations and Maps. Super 
royal 8vo. 21s. net. 


WORKS BY FRANCIS GALTON, F.R.S., D.C.L., 
Hon.Se.D. 


NATURALINHERITANCE. 8vo. 93s. 
HEREDITARY GENIUS: AN INQUIRY 


INTO ITS LAWS AND CONSEQUENCES. Extra 
Crown 8vo. 7s. net. 


FINGER PRINTS. 8vo. 6s. net. 
BLURRED FINGER PRINTS. 8vo. 2s. 6d. 


net. 


FINGER-PRINT DIRECTORIES. 


55. net. 


LIMITED, LONDON. 


8vo. 
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a CO.’S 
ATLAS OF PRACTICAL ELEMENTARY ZOOTOMY. 


(Being a Revised Edition of the Zoological Portion of the Atlas of Practical Elementary Biology.) By GB. HOWES, 
LL.D., F.R.S., Professor of Zoology, Royal College of Science, London. With a Preface to the First Edition by the 
late Rt. Hon. Professor T. H. HUXLEY. j4to. tos. net. [Ready next Tuesday. 


rown 8vo. 6s. 
NATURE.—* The book is up to date and evenly balanced, and is sure of success.” 


COLUMBIA UNIVERSITY BIOLOGICAL SERIES. NEW VOL. 3 
REGENERATION By THOMAS HUNT MORGAN, Ph.D., Professor of Biology, Bryn Mawr 
© College. Illustrated. 8vo, 125. 6d. net. 


PRACTICAL EXERCISES IN MAGNETISM AND ELECTRI- 


CITY. Being a Laboratory Course for Schools of Science. By H. E. HADLEY, B.Sc. (Lond.), Associate of the 
Royal College of Science, London. Globe 8vo. 2s. 6d. 


W ATE R-TUBE BOILERS A Description of the Leading Types. By Rev. J. C. P. ALDOUS, 
' * M.A,, late Fellow of Jesus College, Cambridge, Chief Instructor to the 
Naval Cadets 1875—1898. 8vo. sewed. 6d. net. 
*,* An Extract from Langmaid and Gaisford’s ‘‘ Steam Machinery.” 


INTRODUCTION TO CHEMISTRY AND PHYSICS. 


By Professor w. H. PERKIN, Jr., Ph.D., F.R.S., and BEVAN LEAN, D.Sc., B.A. (Lond. ). In 2 vols, 
Globe 8vo. 2s. each. 


A COLLEGE TEXT-BOOK OF CHEMISTRY. 


University. Extra Crown 8vo. 8s. 6d. net. 
. _ DEM Y.—* Provides a suitable course of work in chemistry for students who are already familiar with the rudiments of 
the subject.” 


THE EXPERIMENTAL STUDY OF GASES. ihe 

® Methods involved in the Deter. 

mination of the Properties of Gases and of the more Important Researches connected with the Subject. By MORRIS W, 

TRAVERS, D.Sc. With an Introductory Preface by Professor WILLIAM RAMSAY, LL.D., D.Sc. 8vo. tos. ne’, 
GUARDIAN.—“ We venture to congratulate Dr. Travers on his very excellent book.” 


PRACTICAL CHEMISTRY. Re ABEGG 
Professor W. HERZ. With 3 Tables. Crown 8vo. 6s. 


ROYAL COLLEGE OF SCIENCE MAGAZINE.—“ The most up-to-date Chemical Analysis text-book we have scen, 
and can be heartily recommended.” 


THIRD EDITION NOW READY. 
THE THEORY OF LIGHT By-the late THOMAS PRESTON, mA. D.So. F.R.S. 
¢ Third Edition. Edited by CHARLES J. JOLY, M.A,, Fellow 
of Trinity College, Dublin ; Andrews’ Professor of Astronomy in the University of Dublin and Royal Astronomer of 
Ireland. 8vo. 15s. net. 


AN ELEMENTARY TREATISE ON THE CALCULUS. 


With Illustrations from Geometry, Mechanics and Physics. By PROFESSOR GEORGE A. GIBSON, M.A., 
F.R.S.E. Crown 8vo. 7s. 6d. 
GUA KDIAN.—“ In all ways a most scholarly and noteworthy treatise.” 


FIFTH EDITION NOW READY. 


ILLUSTRATIONS OF THE C. G. S. SYSTEM OF UNITS 


WITH TABLES OF PHYSICAL CONSTANTS. ByJ, D. EVERETT, M.A., D.C.L., F.R.S. Fifth Edition. 
Extra Feap. 8vo. 59. 


BRITISH ASSOCIATION MEETING AT GLASGOW, 1901. 
DISCUSSION ON THE TEACHING OF MATHEMATICS, 


which took place on September 14 at a Joint Meeting of two Sections. Section A.—Mathematics and Physics. Section L. 
—Education. Chairman of the Joint Meeting, the Right Hon. Sir JoHn E. Gorst, K.C., M.P. Edited by JOHN 
PERRY. Crown 8vo, stiff boards. 2s. net. 


ACADEMY.—* A unique collection of competent opinion on this important subject.” 
MACMILLAN AND CO., LIMITED, LONDON. 
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Pheenix Assurance Co., Ltd. 


PHCENIX FIRE OFFICE, 


19 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W. 
ESTABLISHED 1782. 

MODERATE RATES. ABSOLUTE SECURITY. 
ELECTRIC LIGHTING RULES SUPPLIED. 
LIBERAL LOSS SETTLEMENTS. 
PROMPT PAYMENT OF CLAIMS. 
LOSSES PAID OVER £25,000,000. 


ESTABLISHED 1851. 


BIRKBECK BANK. 


Southampton Buildings, Chancery Lane, London. 
lo DEPOSIT ACCOUNTS lo 
3 pay hl. on A 3 
The BIRKBECK ALMANACK, with full particulars, post free. 
FRANCIS RAVENSCROFT, Manager. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Vol Spir Desmids, Diatoms, Ameeba, Arcella, Actinosphzri 
Hydra, Floscularia, Stephanoceros, 


Vorticella, Stentor, Melicerta, and many 


other Specimens of Pond Life. Price rs. per Tube, Post Free. Helix 
p»matia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissec 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 
The following animals can always be supplied, either living 
Clava, in; Actinia, Tealia, li 
Aphrodite, _Arenicola, Lanice, Terebella ; pas, Balanus, Gammarus, 
Ligia Mysis, Nebalia, Carcinus; Patella, Buccinum, Eledone, Pectens 
Bugula, Crista, Pedicellina, Holothuria, Asterias, Echinus; Ascidia, Salpa 
(preserved), Scyllium, Raia, &c., &c. 
For prices and more detailed lists apply to 
Biological Laboratory, Plymouth. 


THE .AQST NUTRITIOUS. 


EPPS’S 


GRATEFUL—COMFORTING, 


BREAKFAST—SUPPER. 


HOLLOWAY’S 
PILLS 


Are invaluable for Indigestion, Biliousness, 
Headache, Heartburn & Fluctuating Appetite 


tion purposes. 


THE DIRECTOR. 


WATKINS & DONCASTER, 


NATURALISTS, 


AND MANUFACTURERS OF 


CABINETS AND APPARATUS 


FOR ENTOMOLOGY, BIRDS’ EGGS AND SKINS, AND ALL 
. BRANCHES OF NATURAL HISTORY. 


SPECIAL SHOW-ROOM- FOR CABINETS, 


fe Vur Catalogue (96 pp.) Post free on application. 
N.B.—For Excellence and Supevterty of Cabinets and 
fe to disti 


permit’ nguished 
patrons, Museums, Colleges, 
A LARGE STOCK OF INSECTS, BIRDS’ EGGS 

AND SKINS. 


Birds, Mammals, &c., Preserved and Mounted by First-class Workmen 
true to Nature. 
All Books and Publications on Natural History supplied. 


36 STRAND, LONDON, W.C. 


(Five Doors from Charing Cross.) 


COLLECTIONS OF 


MINERALS, ROCKS or FOSSILS. 


to illustrate the leading Text-books on 


GEOLOGY, PHYSIOGRAPHY and MINERALOGY. 
50 Specimens in Box, 12/6 ; 100 do., 21/-; 200 do., 42/= 


A large Stock of Minerals, Rocks, Fossils and Microscopic Objects 
Sor selection. 


CATALOGUES GRATIS. 


Geologists’ Hammers, Cabinets, Card Trays, Glass-capped Boxes, &c., 
&c., always in stock. 


THOMAS D. RUSSELL, 
78 NEWGATE STREET, LONDON,E.C. 


Minerals, Rocks, Fossils, Metallic Ores, Rough Precious Stones, &. 


Collections of above for Prospectors, Mining Engineers, 
Technical Schools, and for Private Study. 
MINERALS FOR ALL PURPOSES. ROCKS FROM NUMEROUS LOCALITIES. FOSSILS 
FROM ALL BRITISH FORMATIONS. 
ROCK SECTIONS :— 
Top Boxes, Geclogical Apparatus, Cabinets, 
xes, atus, Cab 
° Slides of Rock Sections. 
ALL LISTS FREE OF 


JAMES R. GREGORY & CO., 


MINERALOGISTS, &c., 
To Science & Art Department, British, Indian, & Colonial Museums, &c. 
} Office and Stores ;— 


1, KELSO PLACE, STANFORD RD., KENSINGTON, W. 
ALBERT EDWARD JAMRACH 


(Late CHARLES JAMRACH), 
‘ NATURALIST, 


180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
Netsukis China, Lacquers, Gongs, Shells, and other Curios. 


Cases, Glass 
ys, Lantern 


SUBSCRIPTIONS TO “NATURE.” 


NOTICE.—Advertisements and business letters for NATURE should be addressed to the Publishers; Editorial 
communications to the Editor. The telegraphic address of NATURE is “ PHUSIS,” LONDON. 


CHARGES FOR ADVERTISEMENTS. 
s. 


To ALL PLacgks ABROAD :— 


OFFICE: ST. MARTIN’S 


4 d. 

*Three Linesin Column ....... 0s 6 
Per Line after... .. 
One Eighth Page, or Quarter Column . .018 6 
Quarter Page, or Halfa Column... . . 115 
Half a Page, ora Column. ...... 3 5 
Whole Page ..... 60 


* The first line being in heavy type is charged for as Two Lines. 


Cheques and Money Orders payable to MACMILLAN & CO., Limited. 


STREET, LONDON, W.C. 
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TOWNSON & MERCER, 


(EsTABLISHED 1708.) 
RETAIL—89 BisHoPsoATE STREET WITHIN, E.C. WHOLESALE—34 CaMOMILE STREET. 
Scientific Apparatus Manufacturers and Laboratory 
Outfitters to the Home and Colonial Departments of 
H.M. Government, Scientific Institutions, Colleges, 
. and the various Industries throughout the World. 
Complete Illustrated Catalogue of over 650 pages, with about Mlus- 
trations, 28. 6d., 07 by Post 33. (Free te Colleges and Schools.) 


THE CHEAPEST DEAD-BEAT 
INSTRUMENTS OBTAINABLE. 


NEW LIstT 
(Including many new forms) of 
ELECTRICAL MEASURING INSTRUMENTS 
and PROTECTED RHEOSTATS 
POST FREE ON APPLICATION. 


RADIOGRAPHIC LIST POST FREE. 
APPARATUS FOR THE PRODUCTION OF CURRENTS OF 
HIGH FREQUENCY AND HIGH POTENTIAL. 


COILS AND NEW 1902 DEMONSTRATION LANTERN. Specially de- 
INTERRUPTERS FOR WIRELESS TELEGRAPHY Signed to overcome the failiags of other sv-called Demonstration 
Lanterns. May be used with Electric or Limelight, for either horizontal 


| or vertical projection, with prism for erection. The ventilation is 
fect, consequently no risk.of cracking condenser or reflecting prism. 

| Th he 1902 model is of British make throughout, and is the best and 


heapest lan on the market. £10 O O 
85 MORTIMER STREET, LONDON, W. | DIFFRACTION SLIDE. r 3}” x 34” Laniern Slide, ruled with 


Contractors to H.M. War Office, Admiralty, 5000 lines to the inch, fur direct projection of the Spectrum colours, 
A. India Office, Colonial Office, &c. in interference, illustration of Mewton's 


CONTRACTORS TO HIS MAJESTY’S GOVERNMENT. 


Cc. E. MULLER, ORME co., 
148 HIGH HOLBORN, LONDON, W.C. | 


And at 194 OXFORD STREET, MANCHESTER (adjoining Owens College)- 
MANUFACTURERS OF APPARATUS FOR TEACILING 


CHEMISTRY, PHYSICS, MECHANICS, 
HYDROSTATICS, &C. 


DEALERS IN PURE AND COMMERCIAL CHEMICALS. 
SPECIAL TERMS TO COLLEGES, SCHOOLS, INSTITUTES, &c. 
Scientific Glass-Blowing from Sketch promptly executed by our own a 
Scientific Apparatus repaired. Students’ sets of Apparatus. 
NEW ELECTRICAL LIST-JUST READY. SPECIAL LIST OF BALANCES. POST FREE. 


THE 
FREE TEREOSCOPIC _ | DEVELOPING, 


PRINTING, 


LESSONS. | COMPANY'S ENLARGING. 
AMERAS IELD GLASSES 


TRIPOD CAMERAS By GOER?, ‘ 100 

<s oo 

HAND CAMERAS Ross 5. Dito (Goer) 

KODAKS (with Goerz Lenses) High Power, 10 

= eld, tt eiss) 11 00 
PHOTOGRAPHIC OUTFITS Portability. 12 Ditto (Goerz) 10 00 


i 106 & 108 REGENT STREET, W., ana 54 CHEAPSIDE. 


Printed by RicHarp Cray anv Sons, Limitep, at 7 & § Bread Street Hill, Queen Victoria Street, m the City of London, ang puvtished py 
anv Co., Limitep, at St. Maiun’s Sueet, Lonuon, W.C., and Tue MACMILLAN.COMPANY, 66 Avenue, New York. HUKSDAY, 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 
To the solid ground 

Of Nature trusts the mind which builds for aye.”—WoRDSWORTH. 

No. 1684, VoL.65] | THURSDAY, FEBRUARY 6, 1902. [PRICE SIXPENCE. 
= Registered as a Newspaper at the General Post Office.] {All Rights are Reserved. 

NEWTON'S PATENT 

| Scientist's Biunial Lantern, || VERLAG VON GUSTAV FISCHER IN JENA. 
y dle- AS MADE FOR 
ation Oxford and London University 
Extension Lecturers, &c. 
en, Highest quality only, £14 14s. 4 
an a R., Professor der Botanik in 
a New Catalogue of Optical Lanterns, | | winchen. Die Farngattung Niphobolus. Eine Mono- 
graphie. Mit 20 Abbildungen. Preis: 5 Mk. 50 Pfg. 
rganographie der Pflanzen insbesondere der Arche- 
NEWTON & CO., goniaten und Samenpflanzen. Zweiter Teil. 2 Heft : 
Opticians to the King and: Pteridophyten und Samenpflanzen. Zweiter Teil (Schluss 
°9 , the Governenens, : des Ganzen). Mit 107 Abbildungen im Text. Preis : 
3 FLEET STREET, LONDON. | | etwa 4 Mk. 
ht. Demnachst erscheinen : 

BOVERI, Theodor Dr., Prof. a.d. Univ. Wiirzburg. 
ih ‘Das ‘Problem der Befruchtung. Preis: etwa 1 Mk. 

“ZIEGLER, Heinr., E., Dr., Professor an der Universitit 
= Ueber den derzeitigen Stand der Descem ienz- 
ehre in der Zoologie. Preis: etwa 1 Mk. 50 Pfg. 
en. . :NEGRETTI & ZAMBRA’S 
SELF-RECORDING RAIN- 
MICROSCOPE. CAUCES, BAROMETERS.& 
THERMOMETERS, 
With Eye-piece § inch, 4 inc ’ 
Object - glasses, in Mahogany Giving continuous Records 
Case, on Charts which only require 
£5 12s. 6d 
Ss. Invaluable to Invalids and 
e Nose-pi h others unable to take daily 
Double Nose-piece, ‘9/- extra. 
Focussing Substage, 14/6 extra. 
: ie —gi oo Illustrated Price Lists free by Post to all parts of the world. 
\ NHIL 38 HOLBORN VIADUCT, E.C. 
—, 68 COR L, Brancues : 45 CORNHILL, and 122 REGENT STREET. 
LAN I. Oni AWARDED TWO GOLD MEDALS PARIS EXHIBITION 1900. 
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BEDFORD COLLEGE FOR WOMEN. 
(UNIVERSITY OF LONDON). 


YORK PLACE, BAKER STREET, W. 


The Half-Term begins on Thursday, February 20. 

The College provides instruction for Students preparing for the University 
of London Degrees in Arts, Science and Preliminary Medicine; also 
instruction in subjects of General Education. 

There is a Training Department for Teachers, a Hygiene Department 
and an Art School. 

STUDENTS CAN RESIDE IN THE COLLEGE. 

ENTRANCE SCHOLARSHIPS. 

One Courtauld Scholarship in Arts, annual value £31 ros., tenable for 
three years. 
One Pfeiffer Scholarship in S 

years. 

Will be awarded on the results of the Examination to be held in June. 

Particulars on application to the PRINCIPAL. 


EAST LONDON TECHNICAL 
COLLEGE. 


The following Day Courses of Studies are now being held, viz. :— 
| Hatron, M.A., and 


annual value £48, tenable for three 


Mathematics ... 


Physics ... ove 
Chemist wn 
Engineering (Mech.)... eco . A. Low, M.1.M.E. 
Engineering (Elec.) ... J. 1. Morris, A.Inst.C.E. 

The Courses, which include a good deal of Laboratory work, together 
with French and German, are intended for Students, Male and Female, 
from Secondary Schools and other pupils of good general education. 

A Special Course is arranged for Students preparing for the Degrees of 
the London University. 

Fee, per Term, £3 3s. ; per Session, £7 7s. 
The Dra s’ Company offer Entrance and other Scholarships. 

For further information apply to J. L. S. Harron, M.A., Director of 
Studies, East London Technical College, Mile End Road, E. 


COUNTY OF ESSEX. 


TECHNICAL INSTRUCTION COMMITTEE. 
APPOINTMENT OF STAFF INSTRUCTOR, 
BIOLOGICAL DEPARTMENT. 


The Technical Instruction Committee invite app ions for the ap 
ment of Staff Instructor and Lecturer in Biology. 

The person appointed must be a gentleman of scientific attainments who 
will himself lecture and give the whole of his time to supervising the Bio- 
logical and other work of the Department in the County. 

he Appointment will be for one year terminating at March 31 and 
thereafter renewable. 

The salary will be at the rate of £350 per annum, but, if satisfactory, at 
the end of two years it would be increased to £400 per annum. 

Travelling expenses incurred in the performance of his duties will be paid 
by the Committee. 

Any further information respecting the duties and all particulars may be 
obtained on personal application to me the undersigned, the Secretary to 
the Committee. 

Applications, stating age, present and recent employment, accompanied 
by a full statement of the qualifications of the candidates and copies of 
testimonials (not exceeding four in number), to be sent in on or before 
‘Tuesday, February 18, 1902, addressed to me. 


County Offices, J. H. NICHOLAS, 
Chelmsford. Secretary to the Technical Instruction Committee. 


BOROUGH OF LONGTON. 
SUTHERLAND INSTITUTE TECHNICAL SCHOOL 


AND 
LONGTON HIGH SCHOOL OF SCIENCE AND 
PREPARATORY SCHOOL. 


The Technical Instruction Committee of the Longton Corporation invite 

applications for the post of Headmaster of the Technical Institute and 

oc! of Science, &c.—one who has previous teaching experience and 

is a good organiser and capable of personally taking the classes in 
Chemistry (Advanced and Honours Grades) preferred. 

Salary :—As Headmaster of Technical School (Evening Classes), £150 


. F. S. M.A. 
R. A. Leure D.Sc. 


per annum. 
As Headmaster of Day School, £190 per annum, together with a 
Capitation Fee of £1 per annum for each Pupil attending the School. 
articulars of duties, &c., can be obtained from the undersigned, to whom 
applications, stating age, teaching experience and qualifications, and 
enclosing copies of three recent testimonials, must be sent on or before 
March 1, 1902. 


tot echni nstructi ittee. 
Court House, Longton, January 27, 1902. = ae 


BIRKBECK INSTITUTION, 


Breams Buildings, Chancery Lane, E.C. 


Principat: G. ARMITAGE-SMITH, M.A. 


Science Classes with Practical Work. 


DAY AND EVENING COURSES for— 
UNIVERSITY of LONDON.—B.Sc. Pass and Honours, 
Inter. Sci., Prelim. Sci., and Inter. M.B. (Chemistry) Examinations. 
CONJOINT BOARD, DENTAL and PHARMACEUTICAL 
EXAMINATIONS. 

COMPLETE DAY COURSE IN METALLURGY AND MINING. 

HIGHLY EQUIPPED LABORATORIES, for— 
CHEMISTRY, PHYSICS, BIOLOGY (ZOOLOGY and BOTANY), 
METALLURGY, GEOLOGY and MINERALOGY. 

EVENING CLASSES in all BRANCHES of SCIENCE. 


Prospectus free. Calendar (Session 1901-2) 6d. By post 8d. 
AYNSOME AGRICULTURAL STATION, 


CARTMEL GRANGE-OVER-SANDS, LANCASHIRE. 


To Research Students, Post Graduate University Students, Chemical 
Students, &c. 
_ New Chemical Laboratories, equipped: with all modern scientific 
improvements. 

Special Laboratory for Research in Plant Physiol 
received for Long or Short Courses in Organic, Agricultur 
logical Chemistry. 


For terms, apply to the Direcrors. 
HEATHCOTE SCIENCE 


LABORATORIES. 
COMMERCIAL and SCIENTIFIC RESEARCH work can be 
in these Laboratories in CHEMISTRY, ELECTRICITY, neral 
PHYSICS and BACTERIOLOGY, Réntgen Ray Work and Photography 
at any times suitable to workers. Private Laboratory if desired. Powerful 
ELECTRIC Currents. Private and Class Tuition in the above Subjects. 
THE DIRECTOR, 
Heathcote Street, Gray’s Inn Road. 


NATURAL SCIENCE SCHOLARSHIP. 


KEBLE COLLEGE, OXFORD. 


A SCHOLARSHIP of the annual value of £60, together with Laboratory 
Fees, not exceeding £20 per annum, will be awarded at this College in 
1902. 


e jon 


Students 
and Physio- 


Tuesday, March 11. 

Subjects : Chemistry or Biology, with Elementary Mechanics and Physics 

for all Candidates, and El ary Chemistry for those who offer Biology. 

onr particulars apply to Dr. Hatcuetr Jackson, Keble College, 
xford. 


UNIVERSITY COLLEGE OF NORTH 
WALES, BANGOR. 

(A CONSTITUENT COLLEGE OF THE UNIVERSITY OF WALES. ) 
DEPARTMENT OF ELECTRICAL ENGINEERING. 
Applications are invited for the post of DRAPERS’ COMPANY'S 
ASSISTANT LtECTURER and DEMONSTRATOR in ELECTRICAL 
ENGINEERING. Salary, £120. Candidates will be required to show a 
good general knowledge of Physics. 
Applications and Tesdncnials should be received, not later than 
Saturday, February 15, by the undersigned, from whom further iculars 

may be obtained. JOHN EDWARD LLOYD, M.A., 
Bangor. 18, 1902. Secretary and Registrar. 


DEPARTMENT OF AGRICULTURE AND TECHNI- 
CAL INSTRUCTION FOR IRELAND. 


ROYAL COLLEGE OF SCIENCE, 


DUBLIN. 

A temporary DEMONSTRATOR in ZOOLOGY is required until the 
end of the Session about June 20, ae Candidates should have a good 
practical knowledge of the usual laboratory types. The successful candi- 
date will require to take up his duties'immediately. 

Salary at the rate of £3 per week. 

Apply to the Secrerary, Royal College of Science, St. Stephen's Green, 


Dublin. 
CITY OF BELFAST. 


MUNICIPAL TECHNICAL INSTITUTE. 

A MODELLING MASTER is required for the SCHOOL OF ART, 
BELFAST. Salary, £160 per annum. Duties to commence at the 
beginning of April. 

licati should be lodged with the undersigned not later than 


anua 


APPLICATIONS are invited up to May 1 
for the position of ASSISTANT CHEMIST in an Australian Manu- 
facturing Industry. Salary, £600 per annum. Candidates must have 
received a thorough scientific training at a University or Institution of 
University standing, and be preferably under 26 years of age.—Further 
details can be obtained by writing to Saeen. Parbury, Henty and Co., 

be 


20 Eastcheap, » to whom are to be addressed. 


Monday, February 17. 
FRAS. C. FORTH, Assoc. R.C.Sc.1., Principal 
February 3, 1902. Monicipal Technical Institute, Belfast. 


DEMONSTRATOR required in a London 
Technical College to teach Elementary Physics and Elementary 
Mechani Drawing. Commencing paleey, 4120 per annum.— 
Address, stating age and qualifications, to No. 56, Nature Office. 
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Sale by Auction. 


VALUABLE NATURAL HISTORY AND SCIENTIFIC BOOKS, 
INCLUDING THE LIBRARY OF THE LATE N. BURGESS, 
ESQ. (removed from Essex). 


MESSRS. HODGSON and CO. will Sell by 
AUCTION at their Rooms, 115 Chancery Lane, W.C., on TUESDAY, 
FEBRUARY 18, 1902, and following days, at 1 o'clock, VALUABLE 
NATURAL HISTORY and SCIENTIFIC BOOKS, including the 
above Library, comprising Blume’s Flora ” and Rumphia,” 
5 Vols.; Mikan’s ‘ Flora Brasiliensis” ; Hooker's “ Filices Exoticz ” ; 
Curtis’s Botanical Magazine,’ 100 Vols., 1793-1897: ‘‘ Concho- 
logia Iconica,” Complete Set, 20 Vols.; Harvey's ‘‘ Phycologia 
Britannica and Australica,” 9 Vols. ; Stainton’s ‘* Natural History of 
the Tineina,” 13 Vols.; Curtis’s ‘‘ British Entomology,” 16 Vols. ; 
Moore’s “ Lepidoptera of Ceylon,” 3 Vols. ; Morris's “ British Birds 
and Nests and Eggs,”.9 Vols. ; Astronomical Society’s Monthly Notices, 

8 Vols., 1863-1901, and others on Astronomy; ‘‘ Microscopical 
Journal,” 39 Vols., 1861-97 ; ‘* Geological Quarterly,” 36 Vols., 1863- 
; ‘Cambridge Mathematical Journal,” 13 Vols., and other Scientific 
rials; a Small Collection of Shells, &c. Also RARE and VALU- 
ABLE BOOKS in all departments of literature. 


Catalogues on application. 


J. BACKHOUSE & SON, 


LIMITED, 
(SCIENTIFIC DEPARTMENT) 


Supply all Botanical Material required for Lecture and Demon- 
stration purposes and for Class-work. Fresh, or preserved n 
Alcohol. Insectivorous Plants. Plants for Physiological Experi- 
ments. Museum Specimens. Microscopical Preparations. 
Prices strictly moderate, 


G. BOWRON, 57 Edgware Road, London, W., 
has always on hand a large and varied stock of 


SECOND-HAND APPARATUS 


BY STANDARD MAKERS, IN PERFECT WORKING ORDER, AT EXTREMELY 
MODERATE PRICES. 
As supplied to the National Physical Laboratory ; Aberdeen, Aberystw 
Birmingham, Nottingham and Glasgow Universities ; Bedford, Boadiord, 
Clifton, Heriot Watt and Yorkshire Colleges ; and twenty other Scientific 
Institutions, Polytechnics, &c. 

f@~ Nature says: “‘ Teachers requiring efficient apparatus at a low cost, 

for lecture or laboratory purposes, might consult the list with advantage.” 7 


List on application by mentioning NATURE. 


WEST LONDON SCIENTIFIC 
APPARATUS CO., 


DEODAR ROAD, PUTNEY, 
LONDON, S.W. 


READING TELESCOPE FOR 
GALVANOMETER WORK, &c. 


Will focus from infinity to 24 inches. Cross 

wires to eyepiece. illumination and de- 

finition. Scale can be used in a horizontal or 

vertical position. Substantial stand of gunmetal 

and brass; no iron to affect galvanometer. V- 

shi cradle for telescope capable of pointing 
in any direction. Thoroughly well made. 


Price £2. 
Ditto, but with first-class telescope, 
£2 17s. 6d. ' 
Rack and pinion to telescope, rcs. extra. 


Manufacturers of all kinds of Physical and 
Chemical Apparatus. Price list post free. 


The 1902 edition is not only 
revised and brought thoroughly 
up to date, tut contains several 
important new features. All 
plates and films have been 
re-tested. 


Full prospectus on request. 


Sold by all chemists and dealers. 


Price 1/- COMPLETE WITH 
PENCIL, BAND, and EXPOSURE TABLET. 


Burroughs Wellcome & Co., 
Snow Hill Buildings, LONDON, E.C. 


[copyriGHT] 


Photography in 
Natural 
Colours. procs. 


A simple, inexpensive, and reliable process, based upon sound 
scientific principles, for obtaining photographs of any object in 
its natural colours, faithfully reproducing every shade and tint. 
All Apparatus and Materials for working the 
process now ready. 


CORIZE LANTERN SLIDES, from... &= 10 O 


THREE COLOUR FILTERS from 15/- per Set. 
“NEW DESCRIPTIVE BOOKLETS AND CATALOGUES NOW READY. 


Q@P™ See ‘‘ Nature,” October 31, page 657. 


SANGER 


‘Natural Colour Photographs made to order from Natural i 
History Specimens, Microscopic Objects, Works of Art, 
&c., either as lantern Slides or larger transparencies. 


APPARATUS AND MATERIALS FOR 
ORTHOCHROMATIC PHOTOGRAPHY AND PHOTO- 
MICROGRAPHY. 


SANGER SHEPHERD & CO., 


FACTORY AND OFFICES: 5, 6, & 7 Gray’s INN PASSAGE, 
Rep Lion STREET, HOLBorN, Lonpon, W.C 


Nore.—Gray’s Inn Passage is the second turning on the right in Red Lion 
Street, coming from Holborn. 
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CHEMICAL APPARATUS 


AND 


SCIENTIFIC INSTRUMENTS. 


LLEY, SONS & CO. 


LIMITED, 
VICTORIA BRIDGE, MANCHESTER. 


Lilustrated Catalogues free on application. 


NEW LIstT 
(Including many new forms) of 
ELECTRICAL MEASURING INSTRUMENTS 
and PROTECTED RHEOSTATS 
POST FREE ON APPLICATION. 


THE CHEAPEST DEAD-BEAT INSTRUMENTS OBTAINABLE. 
per See ‘* Nature,” January 30, page 304. 


RADIOGRAPHIC LIST POST FREE. 


ISENTHAL & CO. 


85 MORTIMER STREET, LONDON, W. 


Contractors to H.M. War Office, Admiralty, 
India Office, Colonial Ufice, &c, 


THE HIGHEST VACUUM 


PRICES FROM £4 5 O 


parent) 10 


Pulsometer Engineering C21 


Rine Elms Ironworks. Reading. 


REYNOLDS & BRANSON, Lto., 


Complete Laboratory Outfitters and 
Manufacturing Chemists. 


SOLE MAKERS OF THE IMPROVED PORTABLE DESIGN 


(STROUD & RENDALL’S PATENT) 


UNIVERSAL SCIENCE LANTERN, 


As used in nearly all the leading Colleges 
and Sehools. 


This Lantern has 
been devised for the 
] projection of appara- 
tus and slides, hori- 
zontall verti- 
cally. Phe horizontal 
projection is accom- 
plished by means of 
a hinged mirror fixed 
in the box between 
the two halves of 
the condenser, which 
Breflects the light 
through a horizonta 
ma convergent lens, on 
im which slides or ap- 
paratus are placed, 
the objective, with 
mirror attached, pro- 
jecting the same on 
to the screen. The 
lantern is made with 
hinged base board ; 
packed in a portable 
travelling box, with 
all the attachments 
in situ. 


PRICE AND ALL PARTICULARS ON APPLICATION. 
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NEWB PATTERN 


ALTERNATING GURRENT RECTIFIER 


(PATENT). 

HIS machine will change alternating current into an unidirectional current, suitable for charging accumulators, &c. It 
consists of a synchronous alternating current motor, the armature having a double winding; one winding is connected 

to a pair of insulated metal rings which receive the alternating current through copper brushes; the other winding is con- 


nected to a commutator from which continuous 


the voltage being a definite and constant ratio 
arranged to suit the number of cells which 
3 amperes to suit a 6- cell accumulator. The 
The accumulator being connected through an 
minals, the machine starts as an ordinary 
as the armature rotates with a speed such 
Supply circuit, the alternating current is 
and the cells are being charged. The machine 
to drive a lathe or any small machine re- 
The speed will vary according to the fre- 
periods per second the speed will be 1500 
will give a proportionately lower speed. If 


current is collected by a pair of copper brushes, 
to the supply voltage. This ratio can be 
it is requiretl to charge, e.g. 18 volts and 
method of using the machine is as follows :— 
adjustable resistance to the commutator ter- 
motor with the accumulator curfent ; as soon 
that it is in step with the frequency of the 
switched on, the machine then runs in step 
is self exciting and can be used as a motor 
quiring one quarter horse power or less. 
quency of supply; with a frequency of 100 
revolutions per minute; a lower frequency 
the machine is to be used for working a 


Wehnelt break a second commutator is added, the current used for the break not passing into the coils of the machine 


but through a choking coil, the machine being started up to synchronous speed by means of the cells as before; the cells 
can, however, be switched off as soon as this speed is attained. 


Price with single commutator, suitable for an as 
generally used for working an X-Ray spark coi 

Price with second commutator and choking coil . 

Price of Regulating Resistance for cells and starting up 

Price of 12-volt accumulator suitable for this set 


F.E. BECKER & CO. 


, HATTON WALL, LONDON. 


NEW PATTERN 


DIFFERENTIAL 


GALVANOMETER 


FOR LOW RESISTANCE TESTING. 


Advantages over the Potentiometer and the Kelvin 
Bridge— 
Much simpler to work. 


Accuracy limited only by that of the Standards 
employed. 


Prime cost. 


Price complete, with Circular Slide Wire and Keys, £14 4s. 


(See Proceedings of Inst. of E.E., Vol. XXX., No. 151, 
Page 908.) 


NALDER BROS. & CO., 


PRINCES MEWS, GREAT GEORGE STREET, 
WESTMINSTER, S.W. 


(Late 16 Rep Lion Street, CLERKENWELL.) 


JAMES J HI¢ 


8, & 10, HATTON GAR 


MAKER ) OF STABDARD METEROLOSICA! 


Mater of Mereurtal descriptioa, 
apd 


STANDARD BAROMETER, diasieter of Tube, on Mahogany Board. 


Thermometers uf ‘ali Kinds for every conceivable purpose. 
CLIBICAL THERMOMETERS THE WORLD. 


WAXINUM THERBOMETER, Ons Frome, Tube on 
oe Opal 


WAXIBUM THERBOMETER, Bick Bulb on Stacd. 


Metcorv'ogical 


Unned Kingdom, 
and Alrica 


KEW OBSERVATORY CERTIFICATES SUPPLIED IF DESIRED. 


SUNSHINE RECORDER, 
With Curtis's Improvements, 
as supplied to ihe Meteorological 


WINE MEDALS PARIS EXHIBITION, 1900 
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LIST. 


NEW BOOK BY BENJAMIN KIDD. 


PRINCIPLES OF WESTERN CIVILISATION. 


By BENJAMIN KIDD. Author of “Social Evolution.” 8vo. 1535. net. [Ready next Tuesday. 


THE MYSTIC ROSE. A STUDY OF PRIMITIVE MARRIAGE. 


By ERNEST CRAWLEY, M.A. 8vo. 12s. net. 


ATLAS OF PRACTICAL ELEMENTARY ZOOTOMY. 


(Being a Revised Edition of- the Zoological Portion of the Atlas of Practical Elementary Biology.) By G. B. HOWES, 
LL.D., F.R.S., Professor of Zoology, Royal College of Science, London. With a Preface to the First Edition by the 
late Rt. Hon. Professor T. H. HUXLEY. 4to. tos. net. 


rown 
NATURE.—* The book is up to date and evenly balanced, and is sure of success.” 


THE RONTGEN RAYS IN MEDICINE AND SURGERY. 


As an Aid in Diagnosis and as a Therapeutic Agent. Designed for the use of Practitioners and Students by FRANCIS 
H. WILLIAMS, M.D. With 391 Illustrations. 8vo. 255, net. 


PRACTICAL EXERCISES IN MAGNETISM AND ELECTRI- 


CITY. Being a Laboratory Course for Schools of Science. By H. E. HADLEY, B.Sc. (Lond.), Associate of the 
Royal College of Science, London. Globe 8vo. 2s. 6d. 


INTRODUCTION TO CHEMISTRY AND PHYSICS. 


By Professor W. H. PERKIN, Jr., Ph.D., F.R.S., and BEVAN LEAN, D.Sc., B.A. (Lond.). In 2 vols. 
Globe 8vo. 2s. each. 


A COLLEGE TEXT-BOOK OF CHEMISTRY. FEMSEN, 


University. Extra Crown 8vo. 8s. 6d. net. 


ACADEMY.—*“ Provides a suitable course of work in chemistry for students who are already familiar with the rudiments of 
the subject.” 


THE EXPERIMENTAL STUDY OF GASES. ihe 


mination of the Properties of Gases and of the more Important Researches connected with the Subject. By MORRIS W. 
TRAVERS, D.Sc. With an Introductory Preface by Professor WILLIAM RAMSAY, LL.D., D.Sc. 8vo. Ios. net. 
CAMBRIDGE REVIEW.—“ Nothing but praise can be expressed for the treatment of the subject. The descriptions are 

full and clear, the illustrations admirable.” 


PR ACTIC AL CHEMISTRY An Experimental Introduction to Laboratory. Practice -and te 
© Analysis from a Physicochemical Standpoint. By R. GG and 
Professor W. HERZ. With 3 Tables. Crown 8vo. 6s. 
ROYAL COLLEGE OF SCIENCE MAGAZINE.—“ The most up-to-date Chemical Analysis text-book we have seen, 
and can be heartily recommended.” 


‘FIFTH EDITION NOW READY. 


ILLUSTRATIONS OF THE C. G. S. SYSTEM OF UNITS 


WITH TABLES OF PHYSICAL CONSTANTS. BydJ, D. EVERETT, M.A., D.C.L., F.R.S. Fifth Edition. 
Extra Feap. 8vo. 55. 


AN ELEMENTARY TREATISE ON THE CALCULUS. 


With Illustrations from Geometry, Mechanics and Physics. By PROFESSOR GEORGE A. GIBSON, M.A., 
F.R.S.E. Crown 8vo. 7s. 6d. 


GUARDIAN.—“ In all ways a most scholarly and noteworthy treatise.” . 


SPHERICAL TRIGONOMETRY for the USE of COLLEGES 


AND SCHOOLS. By the late lL. TODHUNTER, M.A., F.R.S. Revised by J. G. LEATHEM, M.A., D.Sc., 
Fellow and Lecturer of St. John’s College, Cambridge. Crown 8vo. 75. 6d. . 
. 


MACMILLAN AND CO., LIMITED, LONDON. 
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Phoenix Assurance Co., Ltd. 


PHCENIX FIRE OFFICE, 


19 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W. 
ESTABLISHED 1782. 

MODERATE RATES. ABSOLUTE SECURITY. 
ELECTRIC LIGHTING RULES SUPPLIED. 
LIBERAL LOSS SETTLEMENTS. 
PROMPT PAYMENT OF CLAIMS. 
LOSSES PAID OVER £25,000,000. 


ESTABLISHED 1851. 


BIRKBECK BANK. 


Southampton Buildings, Chancery Lane, London. 
DEPOSIT ACCOUNTS 
a | 


lo 
3 o repayable on demand. 
The BIRKBECK ALMANACK, with full particulars, post free. 
FRANCIS RAVENSCROFT, Manager. 


THE MOST NUTRITIOUS, 


EPPS’S 


GRATEFUL—COMFORTING, 


COCOA 


RREAKFAST—SUPPER. 


MINERALOGY. 


_ Mr. Henson has just purchased a fine Collection of Minerals, in which 
is included some good Meteorites, very fine, Leadhillites, Phosgenite, 
Lanarkite, &c., &c., contained in two well-made Cabinets, the drawers of 
which are 17} X 22} X 24, with glass lid covers. 


SAMUEL HENSON, 
97 REGENT STREET, LONDON, W. 


EsTABLISHED 1840. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spi Desmids, Diatoms, Amoeba, Arcella, Actinosphzri 
Vorticella, itentor, Hydra, Floscularia, Stephanoceros, Melicerta, and 


other Specimens of Pond Life. Price 1s. per Tube, Post Free. Helix 
Rana, A Dissecti 


pomatia, Astacus, Amphi » Anodon, &c., for tion purposes, 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 

The following animals can always be supplied, either living 

: i ia; Actinia, Tealia, i 

Aphrodite, Arenicola, Lanice, Terebella; Lepas, Balanus, Gammarus, 

Ligia Mysi ~~ Carcinus; Patella, Buccinum, Eledone, Pectens 

Bugula, Crisia, Pedicellina, Holothuria, Asterias, Echinus; Ascidia, Salpa 

(preserved), Scyllium, Raia, &c., &c. 

For prices and more detailed lists apply to 

Biological Lab y, Ply h THE DIRECTOR. 


WATKINS & DONCASTER, 


NATURALISTS, 


AND MANUFACTURERS OF 


CABINETS AND APPARATUS 


FOR ENTOMOLOGY, BIRDS’ EGGS AND SKINS, AND ALL 
BRANCHES OF NATURAL HISTORY. 


SPECIAL SHOW-ROOM FOR CABINETS. 


pe Our Catalogue (96 pp.) Post free on application. 


.B.— Excell d Superiority of Cabinets 
references. are permit to distinguished 
patrons, useums, Colleges, &c. 


A LARGE STOCK OF INSECTS, BIRDS’ EGGS 
AND SKINS. 


Birds, Mammals, &c., Preserved and Mounted by First-class Workmen 
true to Nature. 
All Books and Publications on Natural History supplied. 


36 STRAND, LONDON, W.C. 


(Five Doors from Charing Cross.) 


COLLECTIONS OF 


MINERALS, ROCKS or FOSSILS 


to illustrate the leading Text-books on 


GEOLOGY, PHYSIOGRAPHY and MINERALOGY. 


50 Specimens in Box, 12/6 ; 100 do., 21/=; 200 do., 42/- 


A large Stock of Minerals, Rocks, Fossils and Microscopic Objects 
for selection. 


CATALOGUES GRATIS. 


Geologists’ Hammers, Cabinets, Card Trays, Glass-capped Boxes, &c., 
‘ &c., always in stock. 


THOMAS D. RUSSELL, 
78 NEWGATE STREET, LONDON,E.C. 


Minerals, Rocks, Fossils, Metallic Ores, Rough Precious Stones, &c. 


Collections of above for Prospectors, Mining Engineers, 
Technical Schools, and for Private Study. 
MINERALS FOR ALL PURPOSES. ROCKS FROM NUMEROUS LOCALITIES. FOSSILS 
FROM ALL BRITISH FORMATIONS. 
ROCK SECTIONS :— 


Precious S' Meteorites, Rare Minerals, Blo Cases, Glass 
Top A) tus, Cabinets, Card Lantern 
es of Rock Sections. 
ALL LISTS FREE OF 


JAMES R. GREGORY &CO.,, 


MINERALOGISTS, &c., 
To Science & Art Department, British, Indian, & Colonial Museums, &c. 
Office and Stores ;— 


1, KELSO PLACE, STANFORD RD., KENSINGTON, W. 
ALBERT EDWARD JAMRACH 


(Late CHARLES JAMRACH), 
NATURALIST, 
180 ST. GEORGE STREET EAST. 


Implements of Sa Warfare, I Sacred M P i pottery 


NOTICE.—Advertisements and business letters for NATURE should be addressed to the Publishers; Editorial 
communications to the Editor. The telegraphic address of NATURE is “ PHUSIS,” LONDON. 


SUBSCRIPTIONS TO “NATURE.” 


he @ 
ste 

To ALL PLacges ABROAD :— 


Cheques and Money 


CHARGES FOR ADVERTISEMENTS. 


*Three Linesin Column ....... -0 2 6 
Per Line after . oo 9 
One Eighth Page, or Quarter Column . .018 6 
Quarter Page, or Halfa Column... . . 
. ° 


6 
* The first line being in heavy type is charged for as Two Lines. 


Orders payable to MACMILLAN & CO., Limited. 


OFFICE: ST. MARTIN’S STREET, LONDON, W.C. 
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ATWoopD MACHINE (Patent). 
OUR ORIGINAL PATTERN’ GREATLY IMPROVED, 


New Release (Patent) Dropping Platform done away with, Aluminium Wheel, “Agate Bearings, Extra Weights. This 
machine is now a practical Instrument, ‘and-with each a Certificate is given, together. with a Pamphlet of Experiments. 


PRICE COMPLETE 24 15s. NET. 


PHILIP HARRIS & CO., Lim., BIRMINGHAM and DUBLIN. 


WATSON’S MICROSCOPES. 
WATSON’S MICROSCOPES ARE OF LATEST DESIC 
RFEGT IN DETAIL. 


FAULTLESS WORKMANSHIP, AND 
STANDARD :— 
The VAN HEURCK Microscope.’ Replete ‘with every convenience for 
high power and photographic work. From £18 10 0 
The ROYAL Microscope A moderate priced Instrument embodying the 
vantages of the most costly models. 10 0 
The EDINBURGH STUDENTS Series. Instruments at all prices from 
10 Oto £9 10 0 
The PRAM Microscope. A highest class Microscope at a very moderate 
cost. With 1in., and 1/6in., in £6 
The SCHOOL Microscope. A very cheap but efficient model. £2 7 6 


Watson’ HOLOSCOPIC “OBJECTIVES, EYEPIECES ‘and CON: 
DENSER give the very best results a epeesty Red embody a new 
principle of construction and should be used by all Microscopists. 

Warson’s new UNIVERSAL CONDENSER, The finest Condenser 
for low and medium power workers. _. 

Full particulars of-all-the above are contained in Watson's 130 page 

Catalogue (No. 2) of Microscopes. Post free on application. 


WATSON & SONS (Established 1837), 


Branches : 16 Forrest Roap, EDINBURGH. 


And 78 Swanston Street, Melbourne, Australia. 


MICROSCOPIC OBJECTS. 
1902 CATALOGUE JUST ISSUED. 


New Edition of Watson's Catalogue (No. 3) of Microscopic 
The most comprehensive List in the World. of ects 
have one. Post free on aan 

New Specimens. 2s. 

Malarial Parasites, in Capillaries of Brain ... ose 

Malarial in Blood ; Crescent, Ring ead 
forms... oe 0 
Karyokinetic Fi in Root Tissue of Lily 0 

ye, &c. 
Set of 24 Slides illustrating the of Pager .. 0 
Anatomy of House Fly complete on one Slide ove 0 
Set of 12 Slides illustrating Brewery Fermentations i 0 
Group of about 150 Diatomacez from various Localities... | .. 0 
A new Series of Rotifera, including Pedalium mirum, Notope brachionus, 

Asplanchna, Syncheta and others, 3/6 and 4/- 


313 HIGH HOLBORN, LONDON, | W.C. 


Opticians to H.M. Goverhment. 


CROSSLEY’ GAS EBNGINES. 


RECENTLY 
REMODE LLED. 


(Represents J type in Oil or 
Gas, giving about 
14 effective horse power.) 


Jmmediate delivery for Stock 
Sizes of Engines. 


GREAT 
REDUCTION 


CONSUMED. 
1 
Crossley’s Portable Oil Engine 
received the FIRST PRIZE 
at the Royal Agricultural 
Show, Cardiff, et 1901. 


CROSSLET BROS., LTD., OPENSHAW , MANCHESTER. 


Twelve }-plates in sheaths, instantaneous changi 
covered good leather, and fitted with a STIGMA 


PRiIcE 


£7 Ts. 


~ HAND GAMERA. 


ng, rack focussing, ever-set shutter with speed regulator mahogany body 
LENS, working at 7°5. 


Send for fully Illustrated List of Lenses and Cameras. 


Printed by Ricnaxp Cay anp Sons, Limirxp, at 7 & 8 Breac Sueet Hill, Queen Victona Sweet, m the City of and pu 
Sueet, London, W.C., and Tuz Macmittan Company, 66 Fiith pene New York.—Tuuaspay, Feb. 6, rg02. 


ani Co. LimiteEp, at St. Martin's 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


To the solid ground 
Nature trusts the mind which builds for aye. 


1685,. Gan. 65]. 


“THURSDAY, ‘FEBRUARY 13, 1902. 


[PRICE SIXPENCE. 


Registered as a Bewwage, at the General Post Office.) 


{Alt Rights are Reserved. 


NEW DOUBLE-POLE (NEWTONIAN) MOTOR 
MEROURY BREAK 


NEW LIST POST FREE. 


most satisfactory yet made. 


This new pattern interrupter is the simplest and 


NEWTON ~“co., 


OPTICIANS, &c., TO HIS MAJESTY THE KING. 
38 FLEET STREET, LONDON. 


. THE NEW BOOK. 


PRACTICAL NOTES ON TELEPHOTOGRAPHY.” 


50 PAGES, 50 PAGES, 
BOUND, BOUND, 
6d. 6d. 


THE ABOVE WORK GRATIS ON RECEIPT OF STAMP. 


R. & J. BECK, Ltd., 68 CORNHILL, E.C. 


X-RAY TUBES. 


REGULATION OF THE 
VACUUM. 
HEAVY DISCHARGE 
TUBES 


fer use with 
ELECTROLYTIC 
BREAKS. 


Send for our 
New Price List. 


JOHN J. GRIFFIN s SONS, Lr0, 


20-26 SARDINIA STREET, LINCOLN’S INN FIELDS, 
LONDON, W.C. 


NEGRETTI & ZAMBRA’S 


TRAVELLERS SCIENTIFIC COMPANION. 


Aneroid Barometer with Altitude Scalé,‘Compass with Luminous Dial for 
Night Marching, and Thermometer for Air Temperatures (or a Clinical 
ermometer may be substituted). 
PRICE £4 10s. to £7 10s. 
Can also be had Mounted in Gold and Silver Cases. 
Illustrated Price Lists free by Post to all parts of the world. 


NEGRETTI & ZAMBRA, 
38 HOLBORN VIADUCT, E.C. 
Brancues—45 CORNHILL; 122 REGENT STREET. 
AWARDED TWO GOLD MEDALS PARIS EXHIBITION 1900. 


ould : 
d. 
} 
IZE 
ural 
a 
4 
q 


clviii 


NATURE 


[FEBRUARY 13, 1902 


ROYAL INSTITUTION OF 
GREAT BRITAIN. 


ALBEMARLE STREET, PICCADILLY, W. 


The Ricut Hon. Lorp Ray.eicu, M.A., DC.L., LL.D., Sc.D., 
¥.R.S., M.R.1., Professor of Natural Philosophy R.L, ‘will, on Saturday 
next, February 15, at three o'clock, begin a Course of Six Lectures on 
‘Some Electrical Developments.” 

Subscription to this Course, One Guinea. 
To all the Courses in the Season, Two Guineas. 
Tickets may be obtained at the Office of the Institution. 


EAST LONDON TECHNICAL 
COLLEGE. 


The following Day Courses of Studies are now being held, viz. :— 
S. Hatron, M.A., and 


Mathematics ... ove F. S. Cuurcutt, M. A. 
Physics ... ove ove . D.Sc. 
Chemistry eve ot ‘Hewitt, D.Sc. 
Engineering (Mech.)... ooo . A. Low, M.I.M.E. 
Engineering (Elec.) ... won Morris, A. Inst.C. E. 

The Courses, which include a good deal of Laboratory work, together 
with French and German, are intended for Students, Male and Female, 
from Secondary Schools and other pupils of good general education. 

A Special Course is arranged for Students preparing for the Degrees of 
London University. 

tom, 43 35-3 per Session, 477 
y offer E Scholarships. 

For further “fe apply to J. L.S Harron, M.A., Director of 

Studies, East London Technical College, Mile End Road, E. 


UNIVERSITY COLLEGE, LONDON. 
(UNIVERSITY OF LONDON). 


-The SPECIAL PRELIMINARY SCIENTIFIC COURSE for 
Students who have just matriculated will begin on February 24. 
PROFEssSORS :— 

W. RAMSAY, Sc.D., F.R.S. 
PHYsICs ... F. T. TROUTON, M.A., F.R.S. 
Botany .. ove F.W. OLIVER, D.Sc. 

Zoo.ocy .. ove A, MINCHIN, M.A. 
A new Chemical Sehesinig has been recently constructed and equipped 
for 120 Students. 
Fee for the Course 25 guineas. For particulars apply, 
T. GREGORY FOSTER, 
Secretary. 


CHEMISTRY 


GUY’S HOSPITAL. 
PRELIMINARY SCIENTIFIC (M.B. London). 
Classes are held throughout the year. Special instruction is given for the 
July Examination. 
Fee, 16 guineas. 


GUY’S HOosPITAL. 
ENTRANCE SCHOLARSHIPS IN SEPTEMBER, 1902. 
Five Open Scholershipe, Three (£150, £60 and £50) in Science, and Two 
(£100 and £50) in Art 


Particulars and Copies of Examination Papers on application to the 
Dagan, Guy's Hospital, London Bridge, S E. 


COACHING for ail EXAMINATIONS, 


PRACTICAL and THEORETICAL, in Chemistry, Physics pa 
pg oy Well-fitted Laboratories for Research Work, SCIENTIFIC 
or CO RCIAL, in Chemistry, Electricity. General Physics, 
Bacteriology, Photography, and Réntgen Ray 


The Drrecror, 
HEATHCOTE 
eathcote Street, Gray’ 's Inn Road. 


UNIVERSITY COLLEGE OF SOUTH 
WALES AND MONMOUTHSHIRE, 
CARDIFF. 


DEMONSTRATOR IN CHEMISTRY. 
The Council invites applications we the post ofp DEMONSTRATOR IN 
CHEMISTRY during hes Summer Term, 1902. 


further particulars apply the anders}; 
on lications to be sent in not later than riday, March 7, addressed to 


ROFESSOR OF CHEMISTRY. 
J. AUSTIN JENKINS, B.A., 
February 4, 1902. R 


egistrar. 
An EXAMINATION of CANDIDATES for 
entry as ASSISTANT ENGINEERS for TEMPORARY SERVICE 
in HIS MAJESTY’S NAVY will be held by Admiralty Officers on 
March 19, 1902, and following days. 
Age 20 to 23. Must have served for not less than four years at an ap- 
veowed engine works, and have been six months on design work in drawing 


Application to compete to be made 
Apira.ty, Whitehall, London, S.W. * 


to the SECRETARY OF THE 


Tickets to be obtained at the Society's 


COUNTY OF ESSEX. 


TECHNICAL INSTRUCTION COMMITTEE. 
APPOINTMENT-OF STAFF INSTRUCTOR, 
BIOLOGICAL DEPARTMENT. 

The Technical Instruction Committee invite applications for the appoint. 

ment of Staff Instructor and Lecturer in Biology. 

The person appointed must be a gentleman of scientific attainments who 
will himself lecture and give the whole of his time to supervising the Bio. 
logical and other work of the Department in the County. 

he Appointment will be for one year terminating at March 3: and 
renewable. 
he salary wiil be at the rate of £350 per annum, but, if entifactory, at 
the pod of two years it would be increased to £400 per annum. 

Travelling expenses incurred in the performance of his duties will be paid 
by the Committee. 

Any - information respecting the duties and | all a may be 
| application to me the y to 


the 
Applications, stating age, present and recent iinet accompanied 
by a full statement of the qualifications of the candidates copies of 
test Is (rot g four in number), to be sent in on or before 
February 18, 1902, addressed. to. me. 
‘ounty Offices, J. H. NICHOLAS, 
Chelmsford. Secretary to the Technical Instruction Committee. 


BOROUGH OF LONGTON. 
SUTHERLAND INSTITUTE TECHNICAL SCHOOL 


AND 
LONGTON HIGH SCHOOL OF SCIENCE AND. 
PREPARATORY SCHOOL. 
The Technical Instruction Committee of the Longton Corporation invite 
ap lications for the post of Headmaster of the Technical Institute and 
— of Science, &c.—one who has had previous teaching experience and 
a good organiser and capable of personally taking the classes in 
(Advanced and Honours Grades) preferred. 
Salary :—As Headmaster of Technical School (Evening Classes), £150 
per annum. 
As Headmaster of Day School, £100 per annum, together with a 
Capitation Fee of £1 per annum for each Pupil attending the School. 
articulars of duties, &c., can be obtained from the undersigned, to whom 
applications, stating age, teaching experience and quali 
enclosing copies of three recent testimonials, must be sent on or before 


March 1, 1902. * core 


Secretary to the Technical Instruction Committee. 
Court House, Longton, January 27, 1902. 


-THE GRAMMAR SCHOOL OF SUTTON 


COLDFIELD IN THE COUNTY 


OF WARWICK. 


The HEAD MASTERSHIP of this School will be Vacant at the end of 
the Lent Term 1902, in consequence of the resignation of the Rev. Albert 
=m, the pecsene Head Master. The Governors therefore invite applica- 
tions from for the App ment 

Under the new scheme for the admiuistration of the School, the e following 
provisions are enactea with regard to the office of Head Master 

“* He shall be a Graduate of some University in the United Kingdom.” 

“No Taser shall be aisqualified for being a Master in the School by reason 
on is not being, or not intending to be, in Holy Orders.” 

Theres isa comm dious house attached to the School for the residence of 
the Head Master, which will be occupied by him rent free. 

The sum of £40 year is contributed by the Governors towards ees and 
cleaning for the Scho 1. The Head Master i is entitled to take Boarders, 
and there is acc ion for up rt Y The payment to be made 
by any Boarder must not exceed £50 a y 

In addition to a fixed salary of £150 bY year, the Head Master will derive 
fr..m the Foundation advitional E y ion Fees, which are 
fixed at £3 for each boy attending the ro tcl Boarders. 

There are three Assistant Masters in the Schoo! onlan present 73 

It is earnestly requested that Candidates in refrain from mak 
personal application to the Governors. 

Candidates for this Appointment must transmit 20 printed or type written 
copies of their letter of application and testimonials under seal, on or before 
February 28, 1g02, t» the Clerk, Mr. T. S. EppowEs, Sutton —* 
from whom further particulars may be obtai T ials should be 
recent, and not be less! two or more than five. 

The selected Candijate must be prepared to enter upon his duties on 
May 6 next. 

Applications should be endorsed *‘ Head Mastership. 

. copy of the new scheme will be furnished to any Randidase (on request) 

yment of one shilling, together with a printed Form of Application, 
pa ich must be filled w 

Sutton Coldfield, ebruary 11, 1902. 


CIT, OF BELFAST. 


MUNICIPAL TECHNICAL INSTITUTE. 
A MODELLING MASTER is required fot the SCHOOL OF ART, 
a. a” 4160 per annum. Duties to commence at the 
Applications be lodged with the undersigned not later than 


y, February 1 
February 3, 1 Municipal Technical Institure, Belfast. 


SOCIETY OF LONDON. 

The ANNIVERSARY MEETING of this Society wi:! be held at the 
SOCIKTY’S APARTMENTS, BURLINGTON HOUSE, on FRIDAY, 
FEBRUARY 21, at 3 o'clock. the Fellows and their Fiiends will Dine 
toge:her at the ‘Criteriog Restaurant, Piccadilly Circus, at 7.30 p-m 
Apartments. 


in accordance with the instructions thereon. 
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BARGAINS IN SCIENTIFIG BOOKS. 


COUES (Prof. ELLIOTT), HANDBOOK 
OF FIELD AND GENERAL ORNITHOLOGY, a Manual of the 
Structure and Classification of Birds, with Instructions for Collecting 
and mage Specimens. Illastrated. Demy 8vo, Cloth. (Pub. 
10s.) 2S. 6 

The volume consists of two distinct parts:—Part I.—Field Ornithology 
contains the necessary Instructions for ‘the Observation and Collection of 

Birds in the Field, and for the Preparation and Preservation of Specimens 

for scientific study in the Cabinet. Parr I1.—General Ornithology is a 

technical Treatise of the Classification, the Zoological Characters, and the 

Anatomical Structure. CHapTers.-——Implements for Collecting and their 

Use—Dogs—Suggestions and Directions for Field-work—Hygiene of 

Collectorship—Registration and Labelling—Instruments—Materials and 

Fixtures—How to make a Bird-skin—Collection of Nests and Eggs—Care 

of a Collection—Definition of Birds—Principles and Practice of Classifica- 

tion—Definitions and Descriptions of the Exterior Parts of Birds—An 

Introduction to the Anatomy of Birds. 

NICHOLSON, M.D., D.Sc., F.L.S., F.G.S. 
HENRY ALLEYNE). TEXT BOOK OF ZOOLOGY, FOR 
UNIOR STUDENTS. Fifth Edition, Rewritten and Enlarged. 

Crown 8vo, with 358 Engravings on Wood. (10s. 6d.). 2s. 4d. 

EIMER (G. H. T.), ORGANIC EVOLU- 
TION AS THE RESULT OF THE INHERITANCE OF 
ACQUIRED CHARACTERS ACCORDING TO THE LAWS 
OF ORGANIC GROWTH. Translated by J. T. CUNNINGHAM, 
M.A. 8vo, Cloth. (Pub. 12s. 6d.) 3s. 10d. 

“ Every English biologist will have to read it. . . . It contains facts and 
ideas which it behoves every biological thinker to know. . . . Eimer’s work 
cannot be overlooked as a contribution to the development of thought on 
this profound question ; and many of the suggestions have no small value 

as mental obstetrics.” —Academy. 

“The facts which Professor Eimer brings to support or elucidate his 
views have been gathered from a very wide field ; many of them are either 
new or newly gathered into their present connection. The book which 
records them cannot fail to be interesting and useful." —Guardian. 

GIBSON (FRANK M.), THE AMATEUR 
TELESCOPIST’S HANDBOOK. With Illustrations. Crown 8vo, 
Cloth. (Pub. 3s. 6d.) 1s. 4d. 


Post free in United Kingdom. 


H. J. GLAISHER, New and Remainder Bookseller, 
57 WicMmore Street, Lonpon, W. 
Be Catalogues post free on application. 


BROWNING’S 
MICRO-CAMERAS. 


A simple yet 
perfect instrument. 
for Photographing 
‘Objects under the 

Microscope. 


No. 1.—Mahogany ... 5s. 


No. 2.—Mahogany, with 
Focussing Screen & Double 
Dark Slide 16s. 6d. 


Adapting either to fit Microscope ... 
Dry Plates for the above in boxes of 2 dozen ... 1s & 1s. 6d. 


DM Science Gossip says :—“* From a personal experience we can vouch for 
the fact that it is capable of doing fairly critical work, and it is there- 
fore specially suitable for students in the photographing of botanical, 


gical and ical specimens.” 


JOHN BROWNING, STRAND. 


APPLICATIONS are invited up to Mayr 
for the position of ASSISTANT CHEMIST in an Australian Manu- 
facturing Industry. Salary, £600 pes annum. Candidates must have 
received a thorough scientific — at a University or Institution of 
University standing, and be preferably under 26 years of age.— Further 


details can be obtained by writing to Messrs. Parbury, Henty and Co., 
20 Eastcheap, London, to whom applications are to be addressed. 


APPLICATIONS ARE INVITED FOR 
an IMPORTANT POST (Progressive) in the office of a London 
Drug House. Experience of wholesale essential. Liberal Salary to 
suitable man. Replies treated in strictest confidence. Send all par- 
ticulars, including age, detailed experience and present salary, to 

“ Senior,” c/o Mather & Crowther, Ltd., New Bridge Street, E.C. 


SCHOLASTIC.—Easter Vacancies. — 


Science Masters, Graduates and others seeking Appointments for next 
Term in Public, Secondary and County Schools, should apply forthwith 
to GrirFitus, SmitH, AnD Situ, Tutorial Agents (Estd. 
1833), 34, Bedford Street, Strand. Early notice of all the 
Vacancies assured. 


J. BACKHOUSE & SON, 


LIMITED, 
(SCIENTIFIC DEPARTMENT) 


Supply all Botanical Material required for Lecture and Demon- 
stration purposes and for Class-work. Fresh, or preserved in 
Alcohol. Insectivorous Plants. Plants for Physiological Experi- 
ments. Museum Specimens. Microscopical Preparations. 
Prices strietly moderate, 


Photography in 


SHEPHERD | 


Natural 
Colours. 


A simple, inexpensive, and reliable process, based upon sound 
scientific principles, for obtaining photographs of any object in 
its natural colours, faithfully reproducing every shade and tint. 
All Apparatus and Materials for working the 
process now ready. ‘ 


COM OUTF R STAND. 
SIZE LANTERN SLIDES, from... &2 10 O 


THREE COLOUR FILTERS from 15/- per Set. 
NEW DESCRIPTIVE BOOKLETS AND CATALOGUES NOW READY. 


gee See “‘ Nature,” October 31, page 657. 


Natural Colour Photographs 1 made | to order from |} Natural 
History Specimens, Microscopic Objects, Works of Art, 
&c., either as lantern Slides or larger transparencies. 


TO SCHOOLS AND STUDENTS. 


ASTON & MANDER give a special discount to above off List 
prices for their celebrated 
DRAWING INSTRUMENTS, 
which are made in their own ;workshops, by skilled men, to the 


highest of accuracy and finish. j 
Illustrated List free on mentioning Nature. 


STUDENTS’ CASES from 4s, 64. to £3 3s. 


6i OLD COMPTON STREET, LONDON, W 


APPARATUS AND MATERIALS FOR 
ORTHOCHROMATIC PHOTOGRAPHY AND PHOTO- 
MICROGRAPHY. 


SANGER SHEPHERD & CO., 


Factory AND OFFICES: 5, 6, & 7 GRay’s INN Passacg, 
Rep LIon OLBORN, W.C. 
Nore.—Gray's I second turni the right in Red Lior 
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FOLDING CAMERA 


Gives exposures up to 1-100oth sec., and can be used for every 
kind of photographic work. its special features are 


EXTREMELY 
LIGHT, 
SMALL 
AND 
PORTABLE. 


The Cameras are all fitted with THE CELEBRATED SCIENCE 


GOERZ ORDINARY PROJECTION 
DOUBLE ANASTIGMATS, | 


Splendidly illustrated will be sent free on — dET8, 
application if this paper is mentioned. ss 


Cc G oO E R Z PERFECT RESULTS. 


Square, Manchester; : Rae Brothers, 134 St. Vincent Street, Glasgow. 


GOERZ ANSCHUTZ ROSS’ FIELD, STUDIO, an 


HAND CAMERAS. 


A UNIQUE SELECTION 
for every department 
of Photography in the 
Studio and Out of 
Doors. The most PER- 
FECT MODELS and 
Finest Workmanship. 
Fitted with the Cele- 
brated ROSS, ROSS- 
ZEISS, or ROSS-GOERZ 
LENSES, 


4 & 5 HOLBORN CIRCUS, LONDON, E.C. 
6 HOL ROSS, Ltd 1880, 
Kept in Stock in London at the London Stere ic and Photo- ’ t 9 Manufacturing Opticians 1880.) 
& High Holborn, WiC. || 111, NEWB 
-C. 3 t n, olbor 
146 Charing ‘Cross Road, we? J Shew & Co., 88 oss 


Oxford Street, W.; J. T. Chapman, Photographic Chemist, 7 Albert 31, COCKSPUR STREET, CHARING CROSS, S. W. 
SOLE ENGLISH MAKERS OF ZEISS AND GOERZ LENSES. 


STANDARD SCIENCE TEXTS. 


Just Our. Tuirp Epition, Thoroughly Revised and Enlarged. ars. 


FORENSIC MEDICINE & TOXICOLOGY.| CROMPTON & CO., Ltd., 


By J. DIXON MANN, M.D., F.R.C.P., 


Professor of Medical Jurisprudence and Toxicology, Owens College, ARC WORKS, ‘CHELMSFORD. 


Manchester ; Examiner in Forensic Medicine, London University, 
and Victoria University, Manchester. 
** By far the MOST RELIABLE, MOST SCIENTIFIC, and MOST MODERN 


book on Medical Jurisprudence with which we are acquainted.”—Duflin agp 
Medical Journal. 
Just Our. Fourtu Epition. Thoroughly Revised and largely 
Re-written, with over 600 pages and 460 Illustrations. 155. net. Makers of Potentiometers, Reflecting Gal- 
A Manual for the Physiological Laboratory, including Chemical Measurement of Currents, Voltmeters, 
tica h 
By WM. OTIR-IN G, » D., D.Sc. Amperemeters, Resistance Boxes, and other 
Brackenbury Professor of Pigeistoar and Histology i in the Owens College, Electrical Instruments of precision. The 
anchester. 
PART I. CHEMICAL PHYSIOLOGY. . H H H » 
PART Il. EXPERIMENTAL PHYSIOLOGY. Potentiometer is recognised as the most 


“The pest Stuvent’s book on the ~~ ae . . » Fut of information direct means of referring the measure- 


and CAPiITALLY illustrated.”"—7he Lancet. 


A HANDBOOK OF HYGIENE. By ments of continuous currents to the 


LIEUT.-COL. A. M. DAVIES, R.A.M.C., D.P.H., Camb. Second 


Edition. Thoroughly Revised ‘and Enlarged. With Illustrations. Standard Resistance and the Clark cell. 
net. 
A singularly compact and elegant volume.”—Pxdlic Health. The Crompton form of Potentiomeier is 


MANUAL OF NURSING, Medical and 


Surgical. By LAURENCE HUMPHRY, M.A., M.D., M.R.C.S. widely used, and highly recommended by 


Twenty-second Edition. Thoroughly Revised. With numerous 


Illustrations. 3s. 6d. scientific and engineering teachers. 


** A distinct advance on all previous manuals.”—JZ. J. /. 


A SURGICAL HANDBOOK. For Prac- 


titioners and Students, House Surgeons, and Dressers. By F. M. 
CAIRD, F.R.C.S., and C. W. CATHCART, F.R.C.S., Assistant 


ee Infirmary, Edinburgh. Illustrated. Eleventh A DESCRIPTIVE PAMPHLET WILL BE SENT ON 


** Thoroughly practical and trustworthy.”—Lancet. 


CHARLES GRIFFIN AND CO., LTD., 
Lonpon Exeter Street, STRAND 
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SCOTTISH PROVIDENT 
INSTITUTION. 


this SOCIETY are combined the apvANTAGEs of 


Mutual Assurance win’ Moderate Premiums. 


The Prermiwurs are so moderate that at most ages an 
Assurance of £1,200 or £1,250 may generally be secured 
Srom the first for the same yearly payment which would elsewhere 
assure (with profits) 41,000 only. 

The Whole Surplus goes to the Policyholders on 


a system at once safe and equitable, no share being given to those by 
whose early death there is a dss. 


Sixty-fiwe per cemet. of the Policies which itis 
claims by death during 1900 were entitled to Bomuses 
which, motwrithstanmding that the Pre- 
miums do mot as a rule exceed the 
non-profit rates of other Offices, were, 
on the average, equal to ama madition of consider- 
ably ower 50 per cent. to the Original Assurances. 

Endowment Assurances, with or without 
guaranteed additions.—Rates for these nay be had on application. 


Accumulated Funds, £12,000,000. 


PROSPECTUSES, with fuil information, may be had on application. 


Heap OFrFice: 6, St. ANDREW SQUARE, EDINBURGH. 
LONDON OFFICE: 17, KiInG WILLIAM STREET, E.C. 
West END BRANCH: 17, PALL MALL, S.W. 


X-RAY APPARATUS 


Or tHE HIGHEST QUALITY anp FINISH on ty. 
As supplied by us to H.M. Government and the leading Hospitals 
and X-Ray Workers throughout the World. 

We are the actual Manufacturers, and Guarantee 
every Coil against breaking down. 


Extract from a lettet 
dated 19/12/00 from a 
large Medical Insti- 
tution, referring to 
Coil and complete 
Accessories. 

“Vou will,] am 
sure, be glad to know 
that the apparatus 
you fixed up for us 
gives every satisfac- 
tion ; agreat deal of 
work has been done 
with it.’ 


cons PORTABLE FIELD SERVICE COMPLETE OUTFIT, supplied 
H.M. Admiralty, War Office, the New + een and in use at a 
— number of Hospitals in all parts of the wo 
DAVIDSON’S IMPROVED PATTERN MOTOR 
ERCURY BREAK. pripeang | direct on any circuit from 12 to 
= volts), of which we are the SOLE MAKERS. Price £6 65 
Absolutely the best for X Rays and Wireless Telegraphy. 

HIGH FREQUENCY J APPARATUS. 

OUR RECORD FOCUS TUBE, which won the GOLD MEDAL (only award) in 
the RonToen Society's TuBe COMPETITION for the best Tube fur both Photo- 
graphic and Screen Work. The Competition was open to the World, 
and 25 Tubes were submitted by various makers. Price 18s, 6d. each. 


N.B.—Our INDUCTION COILS and APPARATUS 
are not only less costly than other makers’, but give results 
unexcelled | by any of them. 

Catt or WriTE For our ILLUSTRATED List, wiTH TESTIMONIALS 


AND ILLUSTRATED INSTRUCTIONS UPON HOW TO WoRK. Post Free 
to Reavers or “ Nature.” 


HARRY W. COX, Lor. 


9, 10 & Il, CURSITOR STREET, CHANCERY LANE, LONDON. 


MARCONI'S 
WIRELESS TELEGRAPH CO. 


MANUFACTURERS OF 


HIGH-CLASS 


10 inch INDUCTION COILS. 


SPECIALLY RECOMMENDED FOR X-RAY WORK. 


These Coils are of the highest efficiency and 

are not liable to get out of order. They can be 

supplied with or without vibrating break, and with 

discharge rods fitted with horizontal adjustment, 

or with ball socket adjustment, at the option 
of the 


FOR PRICES AND PARTICULARS APPLY TO 
18 FINCH LANE, LONDON,E.C. 


F. STANLEY &CO., 


LIMITED. 


HIGH-CLASS SURVEYING 


AND 


DRAWING INSTRUMENTS. 


Highest dwords in all Competitions. 
Two Gold Medals. 


PROFESSOR FULLER'S 
CALCULATOR, 


500 inch log. line on Spiral, 
PRICE ... 


GREAT TURNSTILE, HOLBORN, LONDON. 


For Photography, Unsurpassed for fine definition, 


Coxe JENsEs 


Javon: Hopson Lr» 


Srovucwtow Street 
ane 18 


GLASS BLOWING. 


All deseriptions of Mercury Pumps 
for High Vacua. 


“X” RAY TUBES AND ALE KINDS OF 
VACUUM TUBES. 


COSSOR, 


54 FARRINGDON ROAD, E.C. 
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MACMILLAN & CO. ‘BOOKS 


FOR 


STUDENTS OF BOTANY. 
THE WOODLAND ORCHIDS 


Described and Illustrated. With Stories of Orchid Collecting. By FREDERICK BOYLE 


Coloured Plates by J. L. MACFARLANE, F.R.H.S. 4to. 


CYCLOPADIA OF HORTICUL- 
TURE. By Prof. L. H. BAILEY, assisted by WILHELM 
MILLER and many Expert Cultivators and Botanists. 
Illustrated with over 2000 Original Engravings. In Four 
Vols. Imperial 8vo. Vol. I., A.-E. Vol. II., F.-M., 
Vol. IIL, N.-Q., 215. net each. Vol. IV. ready ‘shortly. 


BOTANY. By Sir J. D. Hooker, 
F.R.S. With Illustrations. Pott 8vo. 1s. 
BE- 


PRACTICAL BOTANY for 
GINNERS. By Prof. F. O. BOWER, D.Sc., F.R.S. 
Globe 8vo. 35. 6d. 

A COURSE of PRACTICAL IN- 
STRUCTION in BOTANY. By F. O. BOWER, D.Sc., 
F.R.S. Crown 8vo. 10s. 6d. 

BOTANY FOR BEGINNERS. By 


ERNEST EVANS. 2nd Edition. Globe 8vo. 2s. 6d. 


LABORATORY PRACTICE FOR 
BEGINNERS IN BOTANY. By W. A. SETCHELL, 
Ph.D. Feap. 8vo. 4. Gd. net. 

FIRST LESSONS in PRACTICAL 
G. T. BETTANY, M.A., B.Sc., F.L.S. 


THE TEACHING BOTANIST. A 


Manual of Information upon Botanical Teaching, with an 


{ 


outline for a general course. By WILLIAM F, GANONG. | 


Crown 8vo. 55. 


LESSONS in ELEMENTARY 
. BOTANY. By DANIEL OLIVER, F.R.S. With 

numerous Illustrations. Third Edition, Fcap. 8vo. 45. 6d. 
FIRST BOOK of INDIAN BOTANY. 


By DANIEL OLIVER, F.R.S. With numerous IIlustra- 
tions. Globe 8vo. 6s. 6d. 


BOTANY. An Elementary Text for 


Schools. By L. H. BAILEY. With numerous IIlustra- 
tions. Extra Crown 8vo. 6s. 


The STUDENT’S FLORA of the 


BRITISH ISLANDS. By pe bg. D. HOOKER, F.R.S. 
Third Edition. Globe 8vo. 


A TEXT-BOOK OF ‘BOTANY. By 


Dr. E. STRASBURGER and Others. Translated by Dr. 
H. C. Porter. 8vo.. 18s. net. 


GRAY’S BOTANICAL TEXT-BOOK 
(Sixth Edition). 

Vol. I. StrucTuRAL Borany: or Organography on the 
Basis of Morphology. To gpd is “added The ne of 
Long Care) and Phytography, and a Glossary of Botanical 

y ASA GRAY. 8vo. 10s. 6d. 
‘Vol. II. PHystoLocicaL I. Outlines of the 
History of Phenogamous Plants. yg Physiology. 
By G. LINCOLN GOODALE, 8vo. 105. 6d. 


“FLOWERS, FRUITS, and LEAVES. 


By LORD AVEBURY. “With numerous Illustrations. 


2nd Edition. Crown 8vo. 45. 6d. [Nature Series. 


MACMILLAN 


Gilt Edges. 
On BRITISH WILD FLOWERS, 


considered in Relation to Insects. With numerous IIlustra- 

tions. By LORD AVEBURY. Crown 8vo. 45. 61. 
(Nature Series. 

FLOWERS AND FERNS in their 


HAUNTS. By MABEL OSGOOD WRIGHT. Iilus- 
trated. Extra Crown 8vo. 10s. 6d. net. 


THE HERB OF THE FIELD. By 
guancorts M. YONGE. New Edition, Revised. 


BRITISH FOREST TREES and their 
SYLVICULTURAL CHARACTERISTICS and 
TREATMENT. By JOHN NISBET, of the Indian 
Forest Service. Crown 8vo. 6s. net. 

TIMBER and some of its DISEASES. 
By H. MARSHALL WARD, D.Sc., F.R.S., F.L.S. 
With Illustrations. Crown 8vo. 6s. [M ‘ature Series 


DISEASE IN PLANTS. By 
H. MARSHALL WARD, D.Sc. Crown 8vo. 7s. 6d. 


TIMBER and TIMBER TREES, 
Native and Foreign. By THOMAS LASLETT, Timber 
Inspector to the Admiralty. New Edition. Revised by 
Prof. H. MARSHALL WARD, F.R.S. Crown 8vo. 8s. 6d. 


THE YEW TREES OF GREAT 


BRITAIN AND IRELAND. By JOHN LOWE, 
M.D. Illustrated. 8vo, 10s. net. 


THE NATURE AND WORK OF 


PLANTS. An Introduction to the Study of Botany. By 
D. T. MACDOUGAL, Ph.D. Crown 8vo. 4s. 6d. 


LECTURES ON THE EVOLUTION 
OF PLANTS. By Prof. DOUGLAS H. CAMPBELL, 
Ph.D. Crown 8vo. 45. 6d. net. 

The BOOK of the ROSE. By Rev. A. 
FOSTER-MELLIAR. Illustrated. New Edition. Crown 


8vo. 6s. 

VEGETABLE CULTURE. A Primer 
for Amateurs, Cottagers, and .Allotment Holders. By 
ALEXANDER DEAN, F.R.H.S. Edited by J. Wricut. 
With Thirty-eight Illustrations. Pott 8vo. ts. 


A PRIMER of PRACTICAL HORTI- 
CULTURE. By J. WRIGHT, F.R.H.S. Pott 8vo. 1s. 


GARDEN FLOWERS and PLANTS. 


A Primer for Amateurs. By J. WRIGHT, F.R.H.S. 
With Fifty Illustrations, Pott 8vo. Is. 


GREENHOUSE AND WINDOW 
PLANTS. By CHARLES COLLINS. Edited by J. 
With Thirty-eight Illustrations. 


THE CHEMISTRY of the GARDEN. 
A Primer for Amateurs and Young Gardeners. By HER- 
‘BERT H. COUSINS, M.A. With an Introduction by 
J.Wricut, F.R.H.S. Pott 8vo. 1s. 


2Is. net. 


AND CO., LIMITED, LONDON. 
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ALBERT EDWARD JAMRACH 
(Late CHARLES JAMRACH), 
NATURALIST, 

180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery 
" Netsukis Chin ina, Lacquers, Gongs, Shells, and other Curios. . 


Minerals, Rocks, Fossils, Metallic Ores, Rough Precious Stonés, &c. 


Collections of above for Prospectors, Mining Engineers, 
Technical Schools, and for Private Study. 


MINERALS FOR ALL PURPOSES. ROCKS FROM NUMEROUS LOCALITIES. FOSSILS 
FROM ALL BRITISH FORMATIONS. 


NEW SYSTEMATIC COLLECTION OF 
335 ROCKS AND THIN SECTIONS, 


according to H. Rosensuscn, “ Elemente der Gesteinslehre.” 
Il. Aufl, Stuttgart, 

This collection, A, is an extension of the former one of 250 rocks and thin 
sections ; but there are some changes of importance : firstly, a great number 
of new and interesting types of rocks have been added or exchanged 
for others ; secondly, as the ‘* Elemente der Gesteinslehre” are not only a 
treatise’on massive rocks but also on the sedimentary and the 
crystalline schists, this collection also contains the most important 
types of these families of rocks. Great care has been taken to select only 
such rocks which clearly show all the characteristics of the type. 

Again, we have also selected out of this collection two smaller ones, 
B and C, of 250 and 165 specimens respectively. 


og SECTIONS :— The prices are as follows: 
Top Boxes, Geciogion! Apparatus cabinets, Uard Braye tas 335 case 
I specimens 0! rock: SS ses eee one eee 10 
JAMES R. GREGORY & Co., 365 thi n sections, in elegant case... 5 
* In the sameway before, each collection will be added printed 
lus- 1, KELSO PLACE, STANFORD RD., KENSINGTON, W. co__ectioNns OF MINERALS, FOSSILS, METEORITES, 
PURCHASED FOR CASH OR EXCHANGED. 
sed. THE M IC ROSCO PE. RHENISH MINERAL OFFICE, BONN-ON-RHINE, GERMANY. 
Volvox, Diatoms, Amceba, Arcella, ESTABLISHED 1833. 
eir of ‘ond Life, per Tul Helix 
ang Astra, fans, Anodon | WATKINS & DONCASTER, 
lian THOMAS BOLTON, . NATURALISTS 
25 BALSALL HEATH ROAD, BIRMINGHAM ee, 
> MARINE BIOLOGICAL ASSOCIATION | GABINETS AND APPARATUS 
8. OF THE UNITED KINGDOM. FOR ENTOMOLOGY, BIRDS’ EGGS AND SKINS, AND ALL 
. THE LABORATORY, PLYMOUTH. - BRANCHES OF NATURAL HISTORY. 
The following animals can always be su either living i ¥F 
By preserved by the best methods — CABINETS. 
Sycon va, ia, ; Actinia, T Our logue (96 pp.) Post free on 
S, gg Lagan Nee an Exsollenee and Superiority of Cabinets ang 
6d. prices and more detaled lists apply to A LARGE STOCK OF INSECTS, BIRDS EGGS 
T Biological Laboratory, Plymouth THE DIRECTOR ND SKIN 
A Monthly Magegine of Trig Zoology, Botany, and | . All Books and Publications on Natural History supplied. 
olo rice 
Edited by GEO. H CARPENTER, B.Sc., and R. LLOYD ‘36 ST VD, LON » N, W.C.: 
Dublin: EASON SON, Lower Sackville Street COLLECTIONS OF 
w sen! 
London : MARSHALL. ‘TON. KENT. & CO.,Ltd. MINERALS, ROCKS OR FOSSILS 
; to illustrate e ing Text-books on 
A | Oo W AY’ S GEOLOGY, PHYSIOGRAPHY and MINERALOGY. 
50 Specimens in Box, 12/6 ; 100 do., 21/+; 200 do., 42/- 
A large Stock of Minerals, and Microscopic Objects 
or selec 
By &c., always in stock. : 
T. 
Ht Are invaluable for Indigestion, Biliousness, THOMAS D. RUSSELL 
Headache, Heartburn & Fluctuating Appetite 78 NEWGATE STREET LONDON E.c 
= NUTICE.—Advertisements and business letters for NATURE should be addressed to the Publishers; Editorial 
S. communications to the Editor. The tele; ic address of NATURE is “ PHUsIS,” LONDON. 
S. SUBSCRIPTIONS TO “NATURE.” CHARGES FOR 
Qaart 6 One Sixteenth Page .... ..... 
To ABROAD :— One Eighth Quarter Column . 018 6 
” ‘ Cheques and Money Orders payable to MACMILLAN & CO., Limited. 


OFFICE: ST. MARTIN'S STREET, LONDON, W.C. 
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(Including-many.new forms) of... TOWNSON & MERCER.) 
ELECTRICAL MEASURING 
and PROTECTED RHEOSTATS 1798.) 
: Scientific Apparatus lie turers and Laboratory 
Outfitters to the Home and Colonial Departments - 
‘H.M. Government, Scientific Institutions, Coll 
and the various Industries throughout the World 
Complete Lilustrated Catalogue of over. 650. pages, with about Mus- 
trations, 2s. 6d., 0 by Post 38. (Free to Colleges and Schools.) 


> THE CHEAPEST DEAD-BEAT INSTRUMENTS OBTAINABLE. 
per See ‘‘ Nature,” January 30, page 304 


NHW_ 1902 DEMON STRATION LANTERN, Specially ce- 
RADIOGRAPHIC LIST POST FREE. Linterns: May be used with Electtic or Limelight, fo 


or vertical projection,- with prism for erection. ~The ventilation is 
IsE NTHAL & Co see consequently no risk of cracking condenser or reflecting prism. 
°9 he 1902 model is of British make throughout, and is the best and 

85 MORTIMER STREET, LONDON, WwW cheapest lantern on the market. £10 O O 
* | DIFFRACTION SLIDE. 3}” x 3k” Lantern Slide, ruled with 
Contractors to H’M. War Office, Admiralty, 5000 lines to ihe inch, fur, direct projection of the Spectrum colours, 
India Office, Celonial Office, &c, my in interference, illustration of Newton's 


CONTRACTORS TO HIS MAJESTY’S GUVERNMENT. 


Cc. E. MULLER, ORME co., 
148. HIGH. HOLBORN, LONDON, W.C. | 


And at 194 OXFORD STREET, MANCHESTER (adjoining Owrens College). 
‘MANUFACTURERS OF APPARATUS FOR TEACHING 


CHEMISTRY, PHYSICS, MECHANICS, 
HYDROSTATICS, &C. 


DEALERS IN PURE AND COMMERCIAL CHEMICALS. 
gay- SPECIAL TERMS TO COLLEGES, SCHOOLS, INSTITUTES, &c. ~@i 
Scientific Glass: Biowing from Sketch promptly executed by our own workmen. 
'.. Scientific Apparatus repaired. Students’ sets of Apparatus. 
NEW ELECTRICAL LIST-JUST READY. SPECIAL LIST OF BALANCES. POST FREE. 


TEREOSCOPIC DEVELOPING 


PRINTING, 


AMERAS w [ELD GLASSES 


TRIPOD CAMERAS By ZEISS, 6 Magnifications 4 
Zeiss 


KODAKS (with Goerz Lenses) High Ditto = 9° 


PHOTOGRAPHIC OUTFITS Pe Ditto (Goerz) 10 00 
i@ 106 & 108 REGENT STREET, W., and 54 CHEAPSIDE. 


Primed by Richany Cray anv Sons, Limite, at 7 & & Bread Sueet Hill, Queen Victoria Street, am the City of and published by MACMILLAN 
anv Co, at St Sucet, London. W-C.. anc Tus MacauLtan Company 66 Firth Avenue, New Feb 13, 


WIMCULIDCT INCINECNPE CICPTRICAL MACHINES 
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1. 


CENERAL LIBR 
UNIV. OF Mi 


MAR & 19. 


A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


** To the solid ground 
Of Nature trusts the mind which builds for aye.”—WorRpDswoRtH. 


THURSDAY, FEBRUARY 20, 1902. [PRIC 


E SIXPENCE. 


Registered as a Newspaper at the General Post Office.) 


{All Rights are Reserved. 


‘or X-Ray and Therapeutic work. 


WIMSHURST INFLUENCE ELECTRICAL MACHINES. 
Multiple-Plate Machine, with 8 Plates, 18 inches, £22. 


NEWTON & CO., Makers, 3 FLEET ST., LONDON. | 


OPTICIANS TO THE KING. 1 


Base-board is made to fol? 
so that the Lantern can b& 
packed into a box,184 xpst 
X 20}. 


This Universal Lantern 
has been devised for the 
projection of experiments 
and slides either horizontally 
or vertically ; it can easily 
be adapted for use as a 

ntern Microscope. The 


Price Comrtete £9 0 O 
No Science School is com- 


plete without one. Will be 
sent on approval if desired. 


REYNOLDS & BRANSON, Ltd., 
KSTIMATES AND] LEEDS. (CaTALoGuEs FREE. 


THE NEW 


“LONDON” 


MICROSCOPE. 


With Eye-piece § inch, } inch 
Object - glasses, in Mahogany 


£5 12s. 6d. 


Double Nose-piece, 9/- extra. 


& J. BECK, Ltd., 
68 CORNHILL, 


LONDON. 


Focussing Substage, 14/6 extra. | 


NEGRETTI & ZAMBRA’S 
SELF-RECORDING 


METEOROLOGICAL INSTRUMENTS. 


THE THERMOGRAPH, for Outdoor or Indoor Observation. 
This Instru- 
ment is.mounted 
in Japanned 
Metal Case with 
NECRETTIs ZAME Glass Front, and 
gives continuous 
records on Charts 
which only re- 
quire changing 
once a week, and 
is invaluable to 
invalids and 
others who are 
unable to take 
daily readings 
of the ordinary 
instruments. 


Price, with supply of Charts for one year, £7 oo. 
Accurate Thermometers for all purposes. 
Illustrated Price Lists free by Post to all parts of the world. 
NEGRETTI & ZAMBRA, 
38 HOLBORN VIADUCT, E.C. 
Branches—45 CORNHILL, and 122 REGENT STREET,« 
AWARDED TWO GOLD MEDALS PARIS EXHIBITION 1900. 
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GREAT BRITAIN. 


ALBEMARLE STREET, PICCADILLY, W. 


TUESDAY next, FEBRUARY 25, at three o'clock, WILLIAM Napier 
Suaw, Esq., M.A., F.R.S., Secretary to the Meteorological Council, 
First of Two Lectures on ‘‘The Temperature of the Atmosphere ; its 
Changes and their Causes.” Half-a-Guinea the Course. 

THURSDAY, FEBRUARY 27, at three o'clock, Sir Henry Crarx, 
K.C.B., M.A., LL.D., Secretary, Scotch Education Department, First of 
Two Lectures on “Scotland’s Contribution to the Empire.” Half-a- 
Guinea the Course. 

Subscription to all the Courses in the Season, Two Guineas. Tickets 
may be obtained at the Office of the Institution. 


EAST LONDON TECHNICAL 
COLLEGE. 


The following Day Courses of Studies are now being held, viz. :— 

. L. S. Hatron, M.A., and 
Mathematics ... ovo ove S. M.A. 
Physics ... ove ove ove R.A. Lenretprt, D.Sc. 
Chemistry on . T. Hewitt, D.Sc. 
Engineering (Mech.)... . A. Low, M.L-M.E. 
Engineering (Elec.) ... . J. 1. Morris, A.Inst.C. E. 

The Courses, which include a good deal of Laboratory work, together 
with French and German, are intended for Students, Male and Female, 
from Secondary Schools and other pupils of good general education. 

A Special Course is arranged for Students preparing for the Degrees of 
the London University. 

Fee, per Term, £3 35. ; per Session, £7 7s. 

The Drapers’ Company offer Entrance and other Scholarships. 

For further information apply to J. L. S. Harton, M.A., Director of 
Studies, East London Technical College, Mile End Road, E. 


UNIVERSITY COLLEGE, LONDON. 


(UNIVERSITY OF LONDON). 


The SPECIAL PRELIMINARY SCIENTIFIC COURSE for 
Students who have just matriculated will begin on February 24. 
PROFESSORS 

W. RAMSAY, Sc.D., F.R.S 


CHEMISTRY 


PHYSICS... F. T. TROUTON, M.A., F.R.S. 
BoTany F. W. OLIVER, D.Sc. 
ZooLocy ... E. A. MINCHIN, M.A. 


A new Chemical Laboratory has been recently constructed and equipped 
for 120 Students. 
Fee for the Course 25 guineas. For particulars apply, 
T. GREGORY FOSTER, 
Secretary. 


JENNER INSTITUTE of PREVENTIVE 
MEDICINE. 


The Governing Body of the JENNER INSTITUTE of PREVENTIVE 
MEDICINE offers 2 STUDENTSHIP of the value of £150 for the 
purpose of research in the BACTERIOLOGICAL DEPARTMENT of 
the INSTITUTE, 

The Studentship is tenable by British (including Colonial) subjects for 
one year, renewable for a second year at the option of the Governing 
Body. . 

Applications to be sent in on or before March 15 to 

ALLAN MACFADYEN, M.D., 
Secretary to the Governing Body, 
Chelsea Gardens, London,S.W. 


NATURAL SCIENCE SCHOLARSHIP. 
KEBLE COLLEGE, OXFORD. 


A SCHOLARSHIP ofthe annual value of £60, together with Laboratory 
Fees, not exceeding £20 per annum, will be awarded at this College in 
March 1902. 

The Examination commences Tuesday, March 11. 

Subjects: Chemistry or Biology, with Elementary Mechanics and Physics 
for all Candidates, and Elementary Chemistry for those who offer Biology. 
particulars apply to Dr, Harcuett Jackson, Keble College, 

xford. 


BOROUGH OF WEST BROMWICH. 


The Municipal Technical Instruction Committee invite applications for 
the position ofp HEAD MASTER to start a mixed Day School of Science. 

Applicants must be graduates of a University, and have had previous 
teaching experience at a Science School or Public Elementary School. 

The gentleman appointed will be required to enter on the duties on July 
1, 1902. 

Commencing salary, £350 per annum. 

Particulars of duties, &c., can be obtained from the undersigned, to whom 
applications, stating age, teaching experience and qualifications, and en- 
closing copies of three recent testimonials, must be sent on or before March 


31, 1902. 
T. GILBERT GRIFFITHS, 
The Institute, Secretary to the Tgchnicai Instruction Committee. 
West Bromwich. 


BIRKBECK INSTITUTION, 


Breams Buildings, Chancery Lane, E.C. 


Principat: G. ARMITAGE-SMITH, M.A. 


Science Classes with Practical Work. 


DAY AND EVENING COURSES for— 
UNIVERSITY of LONDON.—B.Sc. Pass and Honours, 
Inter. Sci., Prelim. Sci., and Inter. M.B. (Chemistry) Examinations. 
CONJOINT BOARD, DENTAL and PHARMACEUTICAL 
EXAMINATIONS. 

COMPLETE DAY COURSE IN METALLURGY AND MINING. 

HIGHLY EQUIPPED LABORATORIES, for— 
CHEMISTRY, PHYSICS, BIOLOGY (ZOOLOGY and BOTANY), 
METALLURGY, GEOLOGY and MINERALOGY. 

EVENING CLASSES in all BRANCHES of SCIENCE. 


Prospectus free. Calendar (Session 1901-2) 6d. By post 8d. 


NORTHERN POLYTECHNIC 
INSTITUTE, 
HOLLOWAY, LONDON, N. 

The Governors of the above Institute are prepared to receive applications 
for the Appointment of a HEAD MASTER for the Secondary Day School 
(mixed) at asalary of £300 per annum. 

Candidates should have had experience in the working of a School of 
Science and the modern developments of Commercial Education. The 
successful candidate will be required to commence his duties as soon as 


possible after Easter. 
Applications to be sent in on or before March 1 on special forms to be 


obtained from 
W. M. MACBETH, 
Clerk to the Governors. 


UNIVERSITY COLLEGE OF SOUTH 
WALES AND MONMOUTHSHIRE, 
CARDIFF. 


DEMONSTRATOR IN CHEMISTRY. 
The Council invites applications for the post oop DEMONSTRATOR IN 
CHEMISTRY during the Summer Term, 1902. 
For further particulars apply to the undersigned. 
Applications to be sent in not later than Friday, March 7, addressed to 


the PRorEssor OF CHEMISTRY. 
J. AUSTIN JENKINS, B.A., 
February 4, 1902. Registrar. 


HARTLEY COLLEGE, 
SOUTHAMPTON. 


Principal ... «. S. W. RICHARDSON, D.Sc.(London). 


Applications are invited for the Appointment of ASSISTANT LEC- 
TURER in MATHEMATICS. 

Salary, £120 per annum. 

Duties to commence in April. 

Applications, giving particulars of age, training, qualifications and ex- 
erience, with copies of three recent testimonials, must be sent to the 

EGISTRAR, from whom further particulars may be obtained, on or before 
March 10, 1902. 


THE DURHAM COLLEGE OF SCIENCE, 
NEWCASTLE-UPON.-TYNE. 


DEPARTMENT OF AGRICULTURE. 


The Council invite applications for the PROFESSORSHIP. Stipend, 
4500 per annum. Applications and testimonials must be forwarded to the 
undersigned on or before March 20, 1902. : 

F. H. PRUEN, Secretary. 


APPLICATIONS are invited up to May! 
for the position of ASSISTANT CHEMIST in an Australian Manu- 
facturing Industry. Salary, £600 pec annum. Candidates must have 
received a thorough scientific training at a University or Institution of 
University standing, and be preferably under 26 years of age.—Further 
details can be obtained by writing to Messrs. Parbury, Hentyand Co., 
20 Eastcheap, London, to whom applications are to be addressed. 


RATIONAL AND PRACTICAL EDUCA- 
TION FOR BOYS at Clacton College, Clacton-on-Sea; for aims 
and methods see illustrated prospectus. Headmaster, Harold Picton, 
B.Sc.(Lond.), Gold, Silver ond Reseusis Medallist of University College. 


FOR SALE.—Offers Wanted. ‘‘ Birds of the 
British Islands,” by Lord Lilford; bound morocco.—Apply, The 
Executors of the late Edwin Bostock, Tixall Lodge, Stafford. 
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HEATHCOTE SCIENCE 


LABORATORIES. 
MMERCIAL and SCIENTIFIC RESEARCH work can be carried out 
Ay Laboratories in CHEMISTRY, ELECTRICITY, General 
PHYSICS and BACTERIOLOGY, Réntgen Ray Work and Photography 
at any times suitable to workers. Private Laboratory if desired. Powerful 
ELECTRIC Currents. Private and Class Tuition in the above Subjects. 
THE DIRECTOR, 
Heathcote Street, Gray’s Inn Road. 


SCHOLASTIC.—Easter Vacancies. — 
Science Masters, Graduates and others seeking Appointments for next 
Term in Public, Secondary and County Schools, should apply forthwith 
to GrirFitus, Smith, PoweLt anD SMITH, Tutorial Agents (Estd. 
1833), 34, Bedford Street, Strand. Early notice of all the best 
Vacancies assured. 


J. BACKHOUSE & SON, 


LIMITED, 
(SCIENTIFIC DEPARTMENT) 
VoR=E. 
Supply all Botanical Material required for Lecture and Demon- 
stration purposes and for Class-work. Fresh, or preserved in 
Alcohol. Insectivorous Plants. Plants for Physiological Experi- 
ments. Museum Specimens. Microscopical Preparations. 
Prices strictly moderate, 


G. BOWRON, 57 Edgware Road, London, W., 


has always on hand a large and varied stock of 


SECOND-HAND APPARATUS 


BY STANDARD MAKERS, IN PERFECT WORKING ORDER, AT EXTREMELY 
MODERATE PRICES. 

As supplied to the National Physical Laboratory ; Aberdeen, Aberystwyth, 

Birmingham, Nottingham and Glasgow Universities ; Bedford, Bradford, 

Clifton, Heriot Watt and Yorkshire Colleges ; and twenty other Scientific 

Institutions, Polytechnics, &c. 

Oa” Nature says: ‘‘ Teachers requiring efficient apparatus at a low cost, 
for lecture or laboratory purposes, might consult the list with advantage.” 

List on application by mentioning NATURE. 


A RELIABLE IMPROVED FORM OF 


H,S APPARATUS. 


Which will last for many months in constant use, without 
renewals or cleaning (descriptive Pamphlet sent 
on application), can be obtained from 


BREWSTER, SMITH & CO., 


6 Cross Street, Finsbury Pavement, E.C. 


Manufacturers and Importers of Chemical Apparatus and 
Pure Chemicals. 


Special cheep Porcelain Basins, Bottles, 
Flasks, Pipettes, essels, for 
ool use. 


Chemical Apparatus Price List Post free to Teachers. 


SECOND-HAND 
MICROSCOPES 


SWIFT'S “HISTOLOGIST,” £4, £5, £6, £8 10s., £12 10s., to suit 
all classes of Students. 


BECK’S “STUDENT,” £2 ss. to £12 10s. 
WATSON’S “EDINBURGH,” £4 tos. to £16 1os. 
ZEISS’ “IVa,” complete, £16 tos. 


Microscopes by all makers. List on application. 


A. CLARESON & CoO., 
28 BARTLETT'S BUILDINGS, HOLBORN CIRCUS, LONDON. 


WELL 


The 1902 edition is not only 
revised and brought thoroughly 
up to date, tut contains several 
important new features. All 
plates and films have been 
re-tested. 


Full prospectus on request. 


Soid by all chemists and dealers. 


Price 1/- COMPLETE WITH 
PENCIL, BAND, and EXPOSURE TABLET. 


Burroughs Welicome & Co., 
Snow Hill Buildings, LONDON, E.C. 


F 
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Photography in 


Natural 


SHEPHERD 
PROCESS. 


Colours. 


A simple, inexpensive, and reliable process, based upon sound 
scientific_principles, for obtaining photographs of any object in 
its natural colours, faithfully reproducing every shade and tint. 
All Apparatus and Materials for working the 
process now ready. 


COMPLETE OUTFITS FOR STANDARD 
SIZE LANTERN SLIDES. £2 10 


THREE COLOUR FILTERS from 15/- per Set. 
NEW DESCRIPTIVE BOOKLETS AND CATALOGUES NOW READY. 
gap See ‘‘ Nature,” October 31, page 657. 


Natural Colour Photographs made to order from Natural 
| History Specimens,. Microscopie Objects, Works of Art, 
&c., either as lantern Slides or larger transparencies. 


’ APPARATUS AND MATERIALS FOR 
ORTHOCHROMATIC PHOTOGRAPHY AND PHOTO- 
MICROGRAPHY. 


SANGER SHEPHERD & CO., 


FACTORY AND OFFICES: 5, 6, & 7 GrAy’s INN PASSAGE, 
Rep Lion Street, Lonpon, W.C. 
Nore.—Gray’s Inn Passage is the second turning on the right in Red Lion 
Street, coming from Holborn. 
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CHEMICAL APPARATUS 


AND 


SCIENTIFIC INSTRUMENTS. 


JAMES WOOLLEY, SONS & CO, 


LIMITED, 


VICTORIA BRIDGE, 


lllustrated Catalogues free on application. 


core MEASURING INSTRUMENTS 
dad PROTECTED RHEOSTATS. 
ILLUSTRATED LIST POST FREE ON APPLICATION. 


THE CHEAPEST DEAD-BEAT INSTRUMENTS OBTAINABLE. 
See Nature,” January 30, page 304. 


RADIOGRAPHIC LIST POST FREE. 


ELECTRIC HEATING APPARATUS apruicarions. 


Illustrated Catalogue 1/6 post free (allowed on first order). 
ISENTHAL & COC., 
85 MORTIMER STREET, LONDON, W. 


Contractors to H.M. War Office, Admiralty, 
India Office, Colonial Office, &c. 


X-RAY APPARATUS 


Or tHE HIGHEST QUALITY anp FINISH on ty. 
As supplied by us to H.M. Government and the leading Hospitals 
and X-Ray Workers throughout the World. 

We are the actual Manufacturers. and Guarantee 

ing down. 


Extract from a letter dated 2/12/1900 
from a Doctor. 


“T am absolutely satisfied with the 

Electrolytic Break. It is perfect in 

| every way. and Just as good as when 
| you sent it to me. 


COX’S PORTABLE FIELD 
COMPLETE OUTFIT, supplied to H.M 
Admiralty, War Office, the new Royal 
Yacht, and in use at a large number of 
Hospitals in all parts of the World. 


DAVIDSON'S IMPROVED 
PATTERN MOTOR MERCURY BREAK. 
lh direct on any circuit from 12 to 250 
volts)of which we are the SOLE MAKERS. 

cons ELECTROLYTIC Price £6 6s. Absolutely the best for X- 

REAK. Price 50/- vays and Wireless Telegraphy. 


OUR RECORD FOCUS TUBE, which won the COLD MEDAL (only award) in 
the RONTGEN S9GIETY’S TUBE COMPETITION for the best Tube fur both Photo- 
—_— and Screen Work. The Competition was open to the —— 

Tubes were submitted w By various makers. Price 18s, 6d. eac’ 


HIGH FREQUENCY APPARAT 


N.B.—Our INDUCTION COILS and APPARATUS 
are not only less costly than other makers’, but give cee 
unexcelled by any of them. 

Cart or Write FOR OUR ILLUSTRATED List, with 


AND ILLUSTRATED INsTRUC I 10NS UPON HOW TO WORK. Posr FREE 
To Reave,s or Narure. 


HARRY W. COX, Ltp, 


9, 10 & 11 GURSITOR STREET, CHANCERY LANE, LONDON. 


THE HIGHEST VACUUM 
READILY OBTAINED. 


ASK FOR 
LIST No. F. 45- 


PRICES FROM £4 5 O 


APPLY FOR FULL PARTICULARS OF THE 


“GERYK” VACUUM PUMPS To 
Pulsometer Engineering C21 


Rine Elms Ironworks. Reading. 
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EXCEPTIONAL VALUE. 


No. 5007.—-STUDENT’S BALANCE (as figured) in well-finished 
polished mahogany case with counterpoised sliding door. 

AGATE knife edges and planes, beam support, levelling screws, plumb 
bob, and double hooks for specific gravity experiments. 

Turné to 1 milligram when loaded with its maximum charge. 

To weigh 100 grams in each pan. Price 


WEIGHTS SUITABLE FOR ABOVE. 


No. s5007A.—SET OF WEIGHTS in well-finished mahogany case, 
100 grammes down to 1 milligram. Fractions made of Aluminium. 
Forceps also =, in box. We strongly recommend this set where 
accuracy must be a d by y. Price 9s. 6d. 


CHEAP FORM OF BALANCE 


Of VERY BEST FINISH, with 


AGAT KNIFE EDGES AND 


BEARINGS. 
BEAM SUPPORT, LEVELLING SCREWS, PLUMB 
LINE, EXTRA HOOKS. 


SENSITIVE TO ONE MILLIGRAMME. 
No. 5000.—100 Gramme_ ... ove ove . 
No. 5001.—250 op £112 6 


NEW CASES (WOOD) FOR ABOVE. 
These Cases are stained to resemble h and are supplied with 
sliding front. Glass front and back. On lifting front a spring automati- 
cally keeps door at required height. 

No. 5002, 100 gram size, 8/6: No. soo2A, 250, 10/6. 


CHEAP SET OF WEIGHTS IN POLISHED BOX. 
For use with Balances Nos. 5000 and soor. 
No. 5003.—100 grammes to 1 — 5s. 
No. 5004.—200 
EXTRA FRACTIONS, similar to in (Nos. 5003 
and 5004) kept in stock. Price 1s. 6d. is. 6d. per desma. 


F. E. BECKER & GO." 
33-37HATTON WALL LONDON 


NEW PATTERN 


DIFFERENTIAL 
GALVANOMETER 


FOR LOW RESISTANCE TESTING. 


Advantages over the Potentiometer and the Kelvin 
Bridge— 
Much simpler to work. 
Accuracy limited only by that of the Standards 
employed. 
ime cost. 


Price complete, with Circular Slide Wire and Keys, £14 4s. 


(See Proceedings of Inst. of E.E., Vol. XXX., No. 151, 
) 


NALDER BROS, & CO., 


PRINCES MEWS, GREAT GEORGE STREET, 
WESTMINSTER, S.W. 


(Late 16 Rep Lion SrREET, CLERKENWELL.) 


JAMES J. 


8, 9 & 10, HATTON GARDEN, LONDON, = 


Maker of Mercurial and Aneroid ioe, also of Captain Barometer; 
Wathin™ Ps and the ange Finders used by the War Uthce crometers 
for the pocket amd H pparatus; Abney Levels 


STABDARD BAXINUM THERBOMETER, Kak Frame, Tule divwes 
figured on Opal Glase Scale 


BAXIBUR THERBOBETER, Bulb ov Stand 


KE'Y OBSERVATORY CERTIFICATES SUPPLIED IF DESIRED. 


SUNSHINE RECORDER, 
With Curtis's Improvements, 
as supphed to the Meteorological 
fortheir Standard 
Pattern. and fited on 
as Ducovery,” 
Nanonal Antarcue 
Expedition, 


AWARDEO WINE MEDALS PARIS EXHIBITION, 1960 


STANDARD BAROMETER, diameter of Tube, 05 in, on Mahogany Board. 
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MACMILLAN & CO’S BOOKS 


FOR 


STUDENTS OF PHYSIOGRAPHY, GEOLOGY, & MINERALOGY. 


WORKS BY SIR ARCHIBALD CEIKIE, F.RS. 


ELEMENTARY LESSONS _IN 
PHYSICAL GEOGRAPHY. Illustrated with Woodcuts 
and Ten Plates. Foolscap8vo. 4s. 6d. Questions, Is. 6d. 


PHYSICAL GEOGRAPHY. With 


Illustrations. Pott 8vo. Is. [Sctence Primers. 


THE SCENERY OF SCOTLAND, 


VIEWED IN CONNEXION WITH ITS PHYSICAL 
GEOLOGY. Third Edition. Illustrated. Crown 8vo. 
10s. net. 


GEOLOGICAL SKETCHES AT 


HOME AND ABROAD. §8vo. Ios. 6d. 


TYPES OF SCENERY AND THEIR 
INFLUENCE ON LITERATURE. 8vo. Sewed. 2s. net, 


TEXT-BOOK OF GEOLOGY. With 


Illustrations. — Edition. Revised and Enlarged. 
Medium 8vo. 


CLASS- BOOK OF GEOLOGY. Iilus- 
trated with Woodcuts. Fourth Edition. Crown 8vo. 55. 
OUTLINES of FIELD GEOLOGY. 
New and Revised Edition. Extra fcap. 8vo. 35. 6d. 
GEOLOGY. With Illustrations. Pott 
8vo. Is. [Science Primers. 


Box oF GEOLOGICAL SPECIMENS GEIKIE’sS 
PRIMER OF GEOLOGY, 


ANCIENT VOLCANOES ‘of GREAT 
BRITAIN. 2 vols. Royal 8vo. 


THE FOUNDERS OF “GEOLOGY. 


Extra crown 8vo. 6s. net. 


THE SCENERY OF ENGLAND 
AND THE CAUSES TO WHICH IT IS DUE. By 
the Right Hon. LORD AVEBURY, F.R.S., D.C.L., 
LLD. Cantab, Dbl. et Edin., &c. With numerous IIlus- 
trations, Diagrams and Map. 8vo. 15s. net. 

THE SCENERY OF SWITZER- 
LAND, AND THE CAUSES TO WHICH IT IS DUE. 


With numerous plans and IIustrations. By the Right 
Hon. LORD AVEBURY. Crown 8vo. 6s. 


PAPERS ON GEOLOGY. By Sir 
JOSEPH PRESTWICH, F.R.S. 8vo. 10s. net. 


CERTAIN PHENOMENA BE- 
LONGING TO THE LAST GEOLOGICAL PERIOD. 
By Sir J. PRESTWICH, F.R.S. 8vo. 2s. 6d. net. 


An INTRODUCTION to GEOLOGY. | 


By W. B. SCOTT. Crown 8vo. 8s. net. 
GEOLOGY FOR BEGINNERS. By 


Prof. W. W. WATTS, M.A., F.G.S. With 310 Illustra- 
tions. Globe 8vo. 2s. 6d. 


EXPERIMENTAL SCIENCE 
(PHYSIOGRAPHY, SECTION I.). By Prof. R. A. 
GREGORY and A. T. SIMMONS, B.Sc. Globe 8vo. 
2s. Od. 

PHYSIOGRAPHY for BEGINNERS. 
By A. T. SIMMONS, B.Sc. Globe 8vo. 2s. 6d. 


PHYSIOGRAPHY for ADVANCED 


STUDENTS. By A. T. SIMMONS, B.Sc. Globe 8vo. 
45. 6d. 


PHYSIOGRAPHY : an Introduction to 


the Study of Nature. With Illustrations and Coloured 
Plates. By T. H. HUXLEY, F.R.S. Crown 8vo. 6s. 


THE PLANET EARTH. An Astro- 


nomical Introduction to Geography. By Prof. R. A. 
GREGORY, F.R.A.S. Globe 8vo. 2s. 


SHORT STUDIES IN NATURE 


KNOWLEDGE. An Introduction to the Science = 
Physiography. By WILLIAM GEE. Crown 8vo, 35. 6d. 
Part I. separately sewed, 1s. net. 


MACMILLAN AND CO., LIMITED, LONDON 


FIRST BOOK OF PHYSICAL GEO- 


GRAPHY. By RALPH S. TARR, B.S. Crown 8vo. 
6s. net. 


ELEMENTARY PHYSICAL GEO- 


GRAPHY. By RALPH S. TARR, B.S., F.G.S.A. 
Crown 8vo. 7s. 6d. net. 


GEOLOGY & GENERAL PHYSICS. 
By Lord KELVIN, D.C.L., F.R.S., F.R.S.E. With 
Illustrations. Crown 8vo. 7s. 6d. [Nature Series. 


TEXT-BOOK of PALZ ONTOLOGY. 


By Prof. KARL A. VON ZITTEL. Translated by 
CHARLES R. EASTMAN, Ph.D. Vol. I. 8vo. 255. net- 


A TREATISE ON ORE DEPOSITS. 


By J. A. PHILLIPS, F.R.S. Revised and Re-written by 
H. LOUIS, Professor of Mining, Durham College of 
Science. 8vo. 285. 


_ VOLCANOES of NORTH AMERICA. 


By I. C. RUSSELL. 8vo. 16s. net. 


TABLES FOR THE DETERMIN- 
ATION OF THE ROCK-FORMING MINERALS. 


Compiled by Prof. F. LOEWINSON-LESSING. Super 
Royal 8vo. 4s. 6d. net. 


PHYSICS of the EARTH’S CRUST. 


By the Ret. O. FISHER, M.A., F.G.S. Second Fdition, 
altered and enlarged. 12s. 


ROCKS, ROCK WEATHERING, 
SOILS. ByG. P. MERRILL. 8vo. 17s. net. 


ELEMENTS OF CRYSTALLO- 
GRAPHY FOR STUDENTS OF CHEMISTRY, 
PHYSICS, AND MINERALOGY. By GEO. H. 
WILLIAMS, Ph.D. Crown 8vo. 6s. 


METEOROLOGY. Weather, and 


Methods of Forecasting. Description of Meteorological 
Instruments and River Flood Predictions in the United 
States. By THOMAS RUSSELL, U.S. Assistant 
Engineer. 8vo. 16s. net. 
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Pheenix Assurance Co., Ltd. 


PHCENIX FIRE OFFICE, 


19 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W. 
EsTABLISHED 1782. 

MODERATE RATES. ABSOLUTE SECURITY. 
ELECTRIC LIGHTING RULES SUPPLIED. 
LIBERAL LOSS SETTLEMENTS. 
PROMPT PAYMENT OF CLAIMS. 
LOSSES PAID OVER £25,000,000. 


ESTABLISHED 18651. 


BIRKBECK BANK. 


Southampton Buildings, Chancery Lane, London. 
lo DEPOSIT ACCOUNTS lo 
3 Jo repayable on demand. 3 / oO 
The BIRKBECK ALMANACK, with full particulars, post free. 
FRANCIS RAVENSCROFT, Manager. 


ALBERT EDWARD JAMRACH 
(Late CHARLES JAMRACH), 
NATURALIST, 

180 ST. GEORGE STREET EAST. 


(mplements of Savage Warfare, Idols, Sacred Masks, Peruvian Pot 
Netsukis China, Lacquers, Gongs, Shells, and other Curios. it 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms, Amoeba, Arcella, Actinosphzrium, 
other Specimens of Pond Life. Price 1s. per Tube, Post Free. Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes. 

THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 

The following animals can always be supplied, either living 
or preserved by the best methods :— 

Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia, phyllia, Alcy- 
onium ; Hormiphora (preserved) ; Leptoplana ; Lineus, Amphiporus ; Nereis, 
Aphrodite, _Arenicola, Lanice, Terebella; Lepas, Balanus, Gammarus, 
Ligia Mysis, Nebalia, Carcinus; Patella, Buccinum, Eledone, Pectens 
Bugula, Crisia, Pedicellina, Holothuria, Asterias, Echinus; Ascidia, Salpa 
(preserved), Scyllium, Raia, &c., &c. 

For prices and more detailed lists apply to 

Biological Laboratory, Plymouth. 


THE MOST NUTRITIOUS, 


EPPS’S 


GRATEFUL—COMFORTING. 


COCOA 


BREAKFAST—SUPPER. 


THE DIRECTOR.: 


WATKINS & DONCASTER, 


ATURALISTS, 


AND MANUFACTURERS OF 


CABINETS AND APPARATUS 


FOR ENTOMOLOGY, BIRDS’ EG@G8 AND SKINS, AND ALL 
‘ BRANCHES OF NATURAL HISTORY. 


SPECIAL SHOW-ROOM FOR CABINETS. 
De Our Catalogue (96 pp.) Post free on application. 


N.B.—For Excellence and Superiority of Cabin 
Apparat references are permitted. to distinguished 
| patrons, Museums, Colleges, &c. -_- 


A LARGE STOCK OF INSECTS, BIRDS’ EGGS 
AND SKINS. 


Birds, Mammals, &c., Preserved and Mounted by First-class Workmen 
true to Nature. 


All Books and Publications on Natural History supplied. 


36 STRAND, LONDON, W.C. 
(Five Doors from Charing Cross.) 


COLLECTIONS OF 


MINERALS, ROCKS or FOSSILS 


to illustrate the leading Text-books on 


GEOLOGY, PHYSIOGRAPHY and MINERALOGY. 


50 Specimens in Box, 12/6 ; 100 do., 21/-; 200 do., 42/=- 
A large Stock of Minerals, Rocks, Fossils and Microscopic Objects 
Sor selection. 
CATALOGUES GRATIS. 
Geologists’ Hammers, Cabinets, Card Trays, Glass-capped Boxes, &c., 
c., always in stock. 


THOMAS D. RUSSELL, 
78 NEWGATE STREET, LON DON, E.C. 


MINERALS, ROCKS, AND PRECIOUS STONES. 


Choice Minerals for Museums, Characteristic Examples for the Teacher, 
Student, or Prospector. 
LAPIDARIES’ WORK IN ALL BRANCHES. 
BLOWPIPE CASES AND APPARATUS. 
LESSONS GIVEN. 


SAMUEL HENSON, 
97 REGENT STREET, LONDON, W. 


ESTABLISHED 1840. 


Minerals, Rocks, Fossils, Metallic Ores, Rough Precious Stones, &c. 
Collections of above for Prospectors, Mining Engineers, 
Technical Schools, and for Private Study. 

MINERALS FOR ALL PURPOSES. ROCKS FROM NUMEROUS LOCALITIES. FOSSILS 
FROM ALL BRITISH FORMATIONS. 

ROCK SECTIONS :— 

Precious Stones, Meteorites, Rare Minerals, Vg 4 Cases, Glass 
Top Boxes, Geological Lape Cabinets, ays, Lantern 
Slides of Rock Sections. 

ALL LISTS FREE OF 


JAMES R. GREGORY & CO.,, 
MINERALOGISTS, &c., 
To Science & Art Depariment, British, Indian, & Colonial Museums, &c. 
Office and Stores ;— 


1, KELSO PLACE, STANFORD RD., KENSINGTON, W. 


NOTICE.—Advertisements and business letters for NATURE should be addressed to the Publishers; Editorial 
communications to the Editor. The telegraphic address of NATURE is “ PHUSIS,” LONDON. 


SUBSCRIPTIONS TO “NATURE.” 


& 
o 7 6 

To ALL PLACES ABROAD :— 


CHARGES FOR ADVERTISEMENTS. 


& 

*Three Lines in Column ....... -0 2 6 
One Sixteenth Page .........-. o10 0 
One Eighth Page, or Quarter Column . .018 6 
Quarter Page, or Halfa Column. ... . 115 


Cheques and Money Orders payable to MACMILLAN & CO., Limited. 
OFFICE: ST. MARTIN’S STREET, LONDON, W.C. 
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RARRIS & BHAM. 


ATWOOD MACHINE 


OUR ORIGINAL PATTERN 


(Patent). 


GREATLY IMPROVED. 


New Release (Patent) Dropping Platform done away with, Aluminium Wheel, Agate Bearings, Extra Weights. This 
machine is now a practical Instrument, and with each a Certificate is given, together with a Pamphlet of Experiments. 


PRICE COMPLETE £4 15s. 


NET. 


PHILIP HARRIS & CO., Lim.. BIRMINGHAM and DUBLIN. 


CROSSLEY ’S GAS ENGINES. 


RECENTLY 
REMODELLED. 


(Represents J type in Oil or 
Gas, giving about 
14 effective horse power.) 
Immediate delivery for Stock 
Sizes of Engines. 


GREAT 
REDUCTION 
IN 
GAS 
CONSUMED. 
Crossley’s Portable Oil Engine 
received the FIRST PRIZE 


at the Royal Agricultural 
Show, Cardiff, June, 1901. 


CROSSLET BROS., iTD., OPENSHAW, MANCHESTER. 


WATSON’S MICROSCOPES. 
WATSON’S MICROSCOPES ARE OF LATEST DESICN, 
FAULTLESS WORKMANSHIP, AND PERFECT IN DETAIL. | 


STANDARD MopDELs :— 

The VAN HEURCK, Microscope. Replete with every convenience for 
bigh power and photographic work. From £18 10 0 

The ROYAL Microscope. A moderate priced Instrument embodying the 
advantages of the most costly models. £14 1 0 

The EDINBURGH STUDENTS ' Series. Instruments at all prices from 
£3 10 Oto £9 10 O 

The FRAM Microscope. A highest class Microscope at a very moderate 
cost. ith rin., and 1/6in., in Case. 15 

The SCHOOL Microscope. A very cheap but efficient model. £2 7 6 


Wartson’s HOLOSCOPIC OBJECTIVES, EYEPIECES and CON- 
DENSER give the very best results optically. They embody a new 
principle of construction and should be used by all Microscopists. 

Watson's new UNIVERSAL CONDENSER. The finest Condenser | 
for low and medium power workers. 

Full particulars of all the above are contained in Watson's 130 page 

Catalogue (No. 2) of Microscopes. Post free on application. 


W. WATSON & SONS (£stablished 1837), 


Branches : 16 Forrest Roap, EDINBURGH. 


| The most comprehensive List in the 


And 78 Swanston Street, Melbourne, Australia. 


MICROSCOPIC OBJECTS. 
1902 CATALOGUE JUST ISSUED. 
New Edition of Watson’s Catalogue (No. 3) of Microscopic Objects. 
World. Every Microscopist should 
Post free on application. 
New Specimens. 
Malarial Parasites, in Capillaries of Brain... ove 
Malarial Parasites in Blood ; Crescent, Signet Ring and other 
Karyokinetic Figures in Root Tissue of Lily ow bes ove 
Section through Head of Feetal Rabbit, showing Developing 
Set of 24 Slides illustrating the Process of Paper Manufacture... 1 1 
Anatomy of House Fly complete on one Slide =a ome 
Set of 12 Slides illustrating Brewery Fermentations 
Group of about 150 Diatomacez from various Localities ... 
A new Series of Rotifera, including Pedalium mirum, Notops brachionus, 
Asplanchna, Syncheta and others, 3/6 and 4/- each. 


313 HIGH HOLBORN, LONDON, W.C. 


Opticians to H.M. Government. 


have one. 


£s. d. 
0 


THE NEW STIGMATIC LENS. 


SERIES Il. 7/6. 


BRITISH DESIGN AND WORKMANSHIP. 
Is the best All-round Lens for either Professional or Amateur use. 

_ Each lens will give perfect definition with /u// aper‘ure to the extreme corners of the plate 

it is sold to cover ; with smaller stops it will cover at least two sizes larger, giving perfect sharp- 


ness all over the plate, and thus becoming a wide-angle lens of the highest excellence. 


Either 


combination, may be used séparately, giving foci of about 14 and 2 times the length of that of 


the lens when used intact. 


The advantage of thus being able to choose the best point of view, 


rrespective of distance, will be at once apparent to the artistic worker. 
EQUIVALENT TO FOUR LENSES AT THE PRICE OF ONE. 


Eleven Sizes are now ready, from 3} to 18 inches eq. focus. 


ATALOGUE OF HIGH-CLASS CAMERAS AND LENSES, POST FREE. 


J, H. DALLMEYER, Ltd., 25 NEWMAN ST., OXFORD ST., LONDON, W. 


Printed by Ricnarp Cay anp Sow: 
anv Co., Limitzp, at St. Martin's Street, 


Limitep, at 7 & 8 Bread Street Hill, Queen Victoria Street, in the City of London, and published by MacMILt AN 
, W.C., and THe MACMILLAN Company, 66 Fiith Avenue, New York.—IHurspay, Feb. 20, 1902- 
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GENERAL LIBRARY, 
UNIV. OF MICH. 


MAR 18 1909 


A. WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


OF Nature trusts mind which builds for aye.” —WoORDSWORTH. 


"No. 1687; VoL. ‘THURSDAY, FEBRUARY 27, 1902. [PRICE SIXPENCE. 


Registered Newspaper at the Gerieral Post Office:)!. [All Rights are Reserved. 
INDUCTION COILS. | THE NEW BOOK. 


APPS’ PATENTED INDUCTION COILS are now manufactured 


NEWTON & co., “PRACTICAL NOTES ON TELEPHOTOGRAPHY.” 


Opticians, &c., to H.M. the Kin 
3 FLEET STREET, LONDON. 


50 PAGES, 60 PAGES 
_BOUND, BOUND, 
6d. 


COMPLETE SETS OF APPARATUS FOR RONTGEN “X""RAYS. - asove ORATIS:ON'RECEIPT OF STAMP, 


The Set‘with 10-in: Spark Coil is‘being. used, in many hospitals | 
ILLUSTRATED COTALCGOE POST PREE. & J. BECK, Ltd., 68 CORNHILL, E.C. 
X-RAY TUBES. SPECTACLES 

LIGHT, INCANDESCENT GAS, 


“And Powerful JHurhinants. 


Special 


REGULATION OF THE 
VACUUM. 
‘HEAVY DISCHARGE 
TUBES 


for use with 
ELECTROLYTIC 
BREAKS. 


Send for our 
New Price List. 


NEGRETTI & ZAMBRA’S 
THERMOSCOPIC LENSES 


Protect the Eyes from Glare, and 
RENDER THE‘ LIGHT SOFT COOL. 
N. and Z.’s SPORTING SPECTACLES, close-fitting and having extra 
large lenses, are the best for Billiards,’Riding, &c. 
Mlustrated Price Lists Free by Post to all parts of the World. 


JOHN J. GRIFFIN & SONS, LID, ano ZAMB 
20-26 SARDINIA STREET, LINCOLN’S INN FIELDS, 38 HOLBORN VIADUCT, ES. 


BRANCHES : 46 CORNHILL; 122 REGENT STREET 
LONDON, W.C. TWO GOLD MEDALS PARIS EXHIBITION 1900. 
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EAST LONDON TECHNICAL 


COLLEGE. 


The following Day Courses of Studies are held, 
ATTON a 
Mathematics ... F. S. Cuurcuitt, M. 
Physics ose oo R. rs LEHFELDT, D.Sc. 
Chemist 


. T. Hewitt, D.Sc. 
Engineering (Mech. “ie . A. Low, M.I.M.E. 
Engineering (Elec.) .. Morris, A. Inst.C.E. 

The Courses, which include a . good. deal of Laboratory work, together 
with French and German, are intended for Students, Male and Female, 
from Secondary Schools and other pupils of good general education. 

A Special Course is arranged for Students preparing for the Degrees of 
the London University. 

Fee, per Term, £3 38. ; per Session, £7 75. 

The Drapers’ Company offer Entrance m other Scholarships. 

For further information apply to J. L. S. Hatron, + ~ Director of 
Studies, East London Technical College, Mile End Road, 


UNIVERSITY OF LONDON SPECIAL CLASSES. 
LONDON HOSPITAL MEDICAL 
COLLEGE. 


Special Classes for the Pee chal Scientific M.B. (London) Examination. 
Botany and Zoology almers Mitchell, M.A. Oxon., F.Z.S. 
Chemistry and Physics. By Hugh Candy, B.A., B.Sc. Lond. 

Fee for the whole Course, 10 guineas. 
Students who have recently matriculated can join these Classes at once. 
MUNRO SCOTT, Warden. 


ST. MARY’S HOSPITAL MEDICAL 
SCHOOL, 


PADDINGTON, W 
PRELIMINARY SCIENTIFIC COURSE. 

Systematic Courses, including Lectures and Laboratory Work, are held 
throughout the year. Students who have recently matriculated and who 
desire to present themselves for the Preliminary Scientific Examination in 
January, 1903, should join the class not later than March 3. 

Inclusive fee £1 

For particulars apply to the Dean. 


UNIVERSITY COLLEGE, LONDON. 
FACULTY OF MEDICINE. 
The SUMMER SESSION begins on May tr. 
The work is arranged so that a Student may advantageously begin his 
medical curriculum then. 

Full information may be obtained from either of the undersigned. 

5 R. BRADFORD, M.D., D.Sc., F.R.S., Dean of the Faculty. 

. GREGORY FOSTER, Secretary. 


BRITISH MUSEUM. 
The Reading Rooms will be Closed from Saturday, March 1, to 


Wednesday, March 5, inclusive. 
E. MAUNDE THOMPSON, 


British Museum, 
February 24, 1902. Director and Principal Librarian. 


SCIENTIFIC COACHING, 
PRACTICAL AND THEORETICAL. 
PHYSIOLOGY, BOTANY, GEOLOGY, CHEMISTRY & PHYSICS. 


R. C. T. Evans, B.Sc., 
Director of the 
Heatucore Science LABORATORIES, 
9 Heathcote Street, Gray's Inn Road, W.C. 


-RATIONAL AND PRACTICAL EDUCA- 


TION FOR BOYS at Clacton College, Clacton-on-Sea; for aims 
and methods see illustrated prospectus. Headmaster, Harold Picton, 
B.Sc.(Lond.), Gold, Silver and Research Medallist of University College. 


‘BOROUGH OF WEST BROMWICH. 


The Municipal Technical Instruction Committee invite applications for 
the position of HEAD MASTER to start a mixed Day School of Science. 

Applicants must be graduates of a University, and have had previous 
teaching experience at a Science School or Public Elementary School. 

The gentleman appointed will be required to enter on the duties on July 
1,1 

salary, £350 per annum. 

Particulars of duties, &c., can be obtained from the undersigned, to whom 

plications, stating age, teaching experience and qualifications, and en- 
dues copies of three recent testimonials, must be sent on or before March 


1,1 
er T. GILBERT GRIFFITHS, 
The Institute, Secretary to the Technical Instruction Committee. 
West Bromwich. 


HARTLEY COLLEGE, 


SOUTHAMPTON. 
Principal .. . S. W. RICHARDSON, D.Sc.(London). 

A plications are invited ‘for the Appointment of ASSISTANT LEC- 
TURER in MATHEMATICS. 

Salary, £120 per annum. 

Duties to commence in April. 

Applications, giving particulars of age, training, qualifications and ex- 

rience, with copies of three recent testimonia’ s, must be sent to the 

EGISTRAR, from whom further particul&rs may be obtained, on or before 
March 10, 1902. 


UNIVERSITY COLLEGE OF SOUTH 
WALES AND MONMOUTHSHIRE, 
CARDIFF. 


DEMONSTRATOR IN CHEMISTRY. 
The Council invites applications for the post oop DEMONSTRATOR IN 
CHEMISTRY during he Summer Term, 1 
. or further particulars apply to the undersigned. 
Applications to be sent in not later than Friday, March 7, addressed to 


ROFESSOR OF CHEMISTRY. 
J. AUSTIN JENKINS, B.A., 
February 4, 1902. Registrar. 


THE DURHAM COLLEGE OF SCIENCE, 
NEWCASTLE-UPON-TYNE. 
DEPARTMENT OF AGRICULTURE. 
The Council invite applications for the PROFESSORSHIP. Stipend, 
500 perannum. Applications and testimonials must be forwarded to the 
undersigned on or be/ore March 20, 1902. 
F. H. PRUEN, Secretary. 


APPLICATIONS are invited up to May1 
for the position of ASSISTANT CHEMIST in an Australian Manu- 
facturing Industry. Salary, £600 perc annum. Candidates must have 
received a thorough scientific training at a University or Institution of 
University standing, and be preferably under 26 years of age.—Further 
details can be obtained by writing to Messrs. Parbury, Hentyand Co.,° 
20 Eastcheap, London, to whom applications are to be ressed. 


MR. R. A. BUDDICOM, B.A.Oxon., F.G.S., 


Curator lately resigned of the Plymouth Museum and Art Gallery, oats 
as Consultant in Designing Museum Buildings, Cases, Collections.— 
17 Craven Hill Gardens, Hyde Park, W. 


J. BACKHOUSE & SON, 


LIMITED, 
(SCIENTIFIC DEPARTMENT) 
Supply all Botanical Material required for Lecture and Demon- 
stration purposes and for Class-work. Fresh, or preserved in 
Alcohol. Insectivorous Plants. Plants for Physiological Experi- 
ments. Museum Specimens. Microscopical Preparations. 
Prices strictly moderate, 


TO SCHOOLS & STUDENTS. 


(Special discount to same). 
DRAWING INSTRUMENTS. 
STUDENT’S CASE figured), from 
4/6 to £3 0. 

Illustrated Price’ List vee on mention- 
ing NATURE. 


ASTON & MANDER, 
- 61 OLD COMPTON ST., LONDON, W. 
Foreign &Colonial Agents wanted. Shippers & Merchants, special discount. 


“IN BIRD-LAND.” 
AN UNIQUE SERIES OF LANTERN -SLIDES 


From Negatives by Mr. OLIVER G. PIKE. Showing Birds, 
Nests, Eggs and Young in their Natural Situations and Surroundings. 


“LIVING ANIMALS.” 


Fifty Slides, from recently taken Negatives. 
im NATURE, February 13, Page 350: 


Sole Publishers: 
SANDERS & CROWHURST, 71 Shaftesbury Avenue, W. 
Lists Post Free. 


LIQUID AIR IN LESS THAN 10 MINUTES. 


Dr. HAMPSON’S AIR- LIQUEFIER i is now made to a standard pat- 
tern, and numbers are in use in University Laboratories and elsewhere in 
various countries. The whole apparatus is neat and compact and its parts 

be 4 easily moved ; the Liquefier, without stand, being a cylinder 17 inches 
high and 8 inches in diameter. 

It begins to liquefy air in from 6 to ro minutes after the admission of air 
- from 150 to 200 atmospheres pressure, making over a litre of liquid per 

our. 

It requires no ice and salt, carbonic acid, or other oudiery refrigerant. 

It produces a perfectly clear liquid, which requires no filtering. 

It works all day long day after day without plugging of pipes or valves. 

The operator has only one gauge to watch, and one valve to control. 


the 


For Price and Particulars apply to the Sole Makers :— 


BRIN’S OXYGEN COMPANY, LIMITED, 
WESTMINSTER, LONDON. 
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BARGAINS IN SCIENTIFIC BOOKS. 


WORKS BY ™M™. 

THE BRITISH FUNGI, PLAIN “AND 
EASY ACCOUNT OF. With Coloured Plates of 40 Species. Re- 
vised Edition, Crown 8vo. (Pub. 6s.) 2s, 6d. 

“The new work on the fungi appears to be equally valuable with those 
which he has already printed. It contains descriptions of the esculent fungi, 
the manner in which they are prepared for the table, how to discriminate 
the nutritious from the poisonous species, details of the principles of their 
scientific classification, and a tabular arrangement of orders and genera.’ 


HANDBOOK OF BRITISH HEPATICZ, 


containing Descriptions and Figures of the Indigenous Species of Mar- 
chantia, Jungermannia, Riccia, and Anthoceros. Illustrated, Crown 
8vo. (Pub. 6s.) 2s. 6d. 

“Probably no group in the British flora has received so little attention 
* the Hepaticz. , . Cooke has now filled up the gap by producing 

*‘ Handbook of the British Hepaticz,’ containing full descriptions of all 
the —s nal two hundred in number, known to inhabit the British 
Islands.” 
MIC ROSCOPIC FUNGI: an Introduction 

to the Study of Microscopic Fungi, Rust, Smut, Mildew, and Mould. 
Illustrated with 269 Coloured Figures by J. E. Sowersy. Fifth 
Edition, Revised and Enlarged, with Appendix of New Species. 
Crown 8vo. (Pub. 6s.) 2s. 6d. 

“ Those of our readers who are thehappy possessors of microscopes would 
welcome this book with delight, as opening the way to a definite study of a 
most interesting branch of plantlife. The minute fungi, here so faithfully 
depicted by Mr. Sowerby, and socarefully described by Dr. Cooke, have not 
only OUR RI form and colour, but wonderful life histories.” 


EPTILES AND BATRACHIANS: 


a Plain and Easy Acccunt of the Lizards, Snakes, Newts, Toads, 
Frogs, and Tortoises, indigenous to Great Britain. New and Revised 
Edition, with Original Coloured Pictures of every Species, and numerous 
Woodcuts. Crown 8vo. (Pub. 6s.) 2s. 6d. 

Contents: Reptiles and Snake-stones, the Common Lizard, the Sand 
Lizard, the Green Lizard, the Natterjack, Palmate Newt, the Leathery 
Turtle, the Blind Worm, the Common Snake, the Smooth Snake, the Viper 
or Adder, Great Water Newt, Gray's Banded Newt, Amphibia or Batra- 
chians, the Common Frog, the Edible Frog, the Common Toad, Common 
Smooth Newt or Eft, the Hawk’s-Bill Turtle, Appendix. 

Postage 3d. extra on one, or 6d. on four. 


H. J. GLAISHER, New and Remainder Bookseller, 


57 Wicmore Street, Lonpon, W. 
B®” Catalogues post free on application. 


Sale by Auction. 


BRITISH AND FOREIGN LEPIDOPTERA, CABINETS, &c. 
MR. J. C. STEVENS will Sell by Auction, 


at his Great Rooms, 38 King Street, Covent Garden, London, on 

MARCH 38, at half-past 12 o'clock precisely, a pests of the ex- 

tensive and valuable Collection of British and Foreign Lepidoptera 

and other Orders of Insects formed by the late Puitip Crow.ey, 

Esq., F.C.S., F-Z.S., &c., of Waddon House, Croydon, together with 

the ‘Entomological Cabinets in which they are contain Further 
rtions of the same will be disposed. of in the months of April and. 
ay. 


ELECTROLYTIC INTERRUPTER. 


For use on 100 Volts and upwards. 
Current easily controlled, therefore can 
be used with any Tube. Secures a 
brilliant and steady Screen. 


COSSOR, 


54 FARRINGDON ROAD, E.C. 


C. BAKER, 244 HIGH HOLBORN, LONDON. 


HIGH-CLASS SECOND-HAND: APPTS. 


Catalogue post free to readers of NaTURE. 


REGULATOR CLOCKS, dead beat, Semstied lets, mercurial pen- 
dulum, polished Mahogany case. ‘and £30 


COOKE EQUATORIAL TELESCOPE, -inch object-glass, clock 


and apparatus. £15) 


COOKE 2j-inch TRANSIT INSTRUMENT. £35. 


| COOKE EQUATORIAL TELESCOPE, 4j-inch. £75. 


Also several highly finished MICROSCOPES by leading makers. 


A FILMLESS CINEMATOGRAPH. 
For taking and projecting life-size animated ey oe with 
greatest perfection to the extent of over 500 pictures. 
SPECIALLY CONSTRUCTED FOR THE AMATEUR OR PROFESSIONAL 


SimpLE AND RELIABLE MECHANISM. 


Price 
£6 10 0 


Negatives 
and Positive 
. Plates, 
2/6 each. 
Outfit, 
3/6 
6d. allowed for Feipod Stand, Printing 


Frame, Dev velop’ 
Weicut, about 8 Ibs. each re- 


14 in. X 13 in. X 3} in. 

With the KAMMATOGRAPH an ordinary dry glass rt is -~ instead 
of cinematograph film. The method of developing OGRAPH 
plates is exactly the same as with dry plates, ~~ oh. eater 


within the reach 0 


SPECLALITIBS—CAW BE SEEN AT THE MANUFACTURERS’. 
HIGH-CLASS LANTERNS and JETS, HAND-FED ARC LAMPS, 
and PATENT RHEOSTATS (100 to 200 volts). 
PRICES ON APPLICATION. 


Write for Catalogue to the Manufacturers: 
L. KRAM™ & CO., ScClENTIFIC ENGINEERS, 


Works: 270 POWELL STREET, GOSWELL ROAD, LONDON, E.C. 


l-hotography in 
Natural 
Colours. 


A simple, inexpensive, and reliable process, based upon sound 
scientific principles, for obtaining photographs of any object in 
its natural colours, faithfully reproducing every shade and tint. 


All Apparatus and Materials for working the 
process now ready. 


COMPLETE OUTFITS FOR 
SIZE LANTERN SLIDES, from £2 10 oO 
THREE COLOUR FILTERS on 15/- per Set. 
NEW DESCRIPTIVE BOOKLETS AND CATALOGUES NOW READY. 
pee See ‘‘ Nature,” October 31, page 657. 
Natural Colour Photographs made to order from ‘Natural | 


History Specimens, Microscopic Objects, Works of Art, 
&c., either as lantern Slides or larger transparencies. 


i 
SANGER 
SHEPHERD 
PROCESS. 


APPARATUS AND MATERIALS FOR 
ORTHOCHROMATIC PHOTOGRAPHY AND PHOTO- 
MICROGRAPHY. 


SANGER SHEPHERD & CO., 


FACTORY AND OFFICES: 5 6, & 7 Gray’s INN PassaGE, 
Rep Lion StrReET, HOLBORN, Lonpon, W.C. 


Nore.—Gray’s Inn Passage is the second ois onthe right in Red Lion. 
Street, coming from Holborn. 
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COERZ ANSCHUTZ 
FOLDING CAMERA 


Gives exposures up to 1-ro0oth sec., and can be used for every 
kind of 


f photographic work. Its special features are 


EXTREMELY 
LIGHT, 
SMALL 

AND 
PORTABLE. 


The Cameras are all fitted with THE CELEBRATED 


GOERZ 
DOUBLE - ANASTIGMATS, 


f. 6. 8. 


Splendidly illustrated Price List will be sent free on 
application if this paper is mentioned. 


PP 


Cc. P. GOERZ, 
4 & 5 HOLBORN CIRCUS, LONDON, E.C. 


Kept in Stock in London at the London Stereoscopic and Photo- 
ganic Co., Ltd., 106 and 108 Regent Street, W., and 54 Cheapside, 

-C.; G. Houghton & Son, 89 High Holborn, W.C. ; j' Fallowfield, 
146 Charing Cross Road, W.; J. F. Shew & Co., 88 Newman Street, 
Oxford Street, W. ; J. T. Chapman, Photographic Chemist, 7 Albert 
Square, Manchester ; Rae Brothers, 134 St. Vincent Street, Glasgow. 


ROSS’ new stunents’ 


‘Standard ” Microscope. 


New “S.S.” Stand, with in. 
clining limb, square stage, di- 
agonal rack and pinion for focus. 
sing and direct acting fine 
adjustment, plane and concave 
mirrors, No. 2 Eyepiece and 
Iris Diaphragm, 2/3” and 1/6" 
Object Glasses, and New Triple 
Nosepiece; the whole in maho- 


ganycase .. «.. £8 0s. Od. 
Extra for Swing-out 
Substage... 0 


Extra for Abbe 
Condenser 46560 
1/8” Object Glass 
(for Biology) 2100 
1/12” Oil Immersion 
Na. 1.2 500 


CATALOGUES FREE OF 


MICROSCOPES, 
TELESCOPES, 
PHOTOGRAPHIC LENSES, 
CAMERAS, 


And Apparatus of all 
descriptions. 


Gold Medals and HighestA wards 


at all great exhibitions. 


111 New Bond St., London, W. 


ROSS, Ltd., 31 Cockspur St., Charing Cross, S.W. 


Paris Branch: 35 Boulevard du Temple. 
Works : Clapham Common, S.W. 


SCOTTISH PROVIDENT 
INSTITUTION. 


pN this SOCIETY are combined the ADVANTAGES of 


Mutual Assurance win Moderate Premiums. 


The Premiums are so moderate that at most ages an 
Assurance of 1,200 or £1,250 may generally be secured 
Srom the first for the same yearly payment which would elsewhere 
assure (with profits) 41,000 only. 


The Whole Surplus goes to the Policyholders on 


a system at once safe and equitable, no share being given to those by 
whose early death there is a /oss. 


Sixty-fiwe per cent, of the Policies which became 
claims by death during 1900 were entitled to Bomuses 
which, motwrithstanding that the Pre- 
miums do mot as a rule exceed the 
mon-profit rates of other Offices, were, 
on the average, equal to mma mGGition of consider- 
ably.ower 50 per cent. to the Original Assurances. 

Enmdowment Assurances, with or without 
guaranteed additions.—Rates for these may be had on application. 


Accumulated Funds, £12,000,000. 


PROSPECTUSES, with full information, may be had on application. 


HEaD OrFice: 6, St. ANDREW SQUARE, EDINBURGH. 
LONDON OFFICE: 17, KING WILLIAM STREET, E.C. 
West EnpD BRANCH: 17, PALL MALL, S.W. 


CROMPTON & CO. 


(LIMITED.) 


ELECTRICAL 
INSTRUMENT 
MAKERS. . . 


ARC WORKS, 
CHELMSFORD. 


The Crompton form of Potentiometer is 
widely used, and highly recommended by 
scientific and engineering teachers. 


ILLUSTRATED CATALOGUES POST FREE. 


g 
: 
( 
AC 
As 
xe | 
— 
_ 
| 
R. 
t 
| 
‘J 
4 
AN 


OF 


FEBRUARY 27, 1902 NATURE clxxvii 


HARRY COX, 
ACTUAL MANUFACTURERS OF APPARATUS FOR X-RAYS AND WIRELESS TELEGRAPHY. 


OF THE HIGHEST QUALITY AND FINISH ONLY. 
As supplied by us to H.M. Government (including the Admiralty, War Office, Colonial Office, India 
Office, Post Office, dc.), the leading Hospitals; X-Ray and Wireless Telegraphy Workers 
throughout t the World. 


MACKENZIE DAVIDSON’S 
IMPROVED PATTERN 
MOTOR MERCURY BREAK 


(Working direct on any circuit from 12 to 250 volts) 
OF WHICH WE ARE THE SOLE MAKERS. 
PRICE £6 6s. 
Absolutely the best Sor. Xx- ~Rays and Wireless Telegraphy. 


cons PORTABLE FIELD | SERVICE ( COMPLETE OUTFIT, supplied 
Admiralty, War Office, the New Royal Yacht, and in use at a 
Gas number of Hospitals in all parts of of the world. 


COX’S ELECTROLYTIC BREAK, Price £2 10s. 


OUR RECORD FOCUS TUBE, which won the GOLD MEDAL (only award) in 
the RonTcen Society's TuBe COMPETITION for the best Tube for both Photo- 
graphic and Screen Work. The Competition was open to the World, 
and 25 Tubes were submitted by various makers. Price 18s. 6d. each. 


HIGH FREQUENCY APPARATUS. 
N.B.—Our INDUCTION COILS and APPARATUS 


are not only less costly than other makers’, but give results 
unexcelled by any of them. 


Catt or WRITE FOR ouR ILLUSTRATED List, WITH TESTIMONIALS 
AND ILLUSTRATED INSTRUCTIONS UPON HOW TO WORK. Post 
FREE TO Reapers or ‘‘ Nature.” 


9, 10 and 11 CURSITOR STREET, CHANCERY LANE, LONDON. 


RADIOGRAPHS TAKEN FOR SCIENTIFIC & MEDICAL MEN & DEMONSTRATIONS GIVEN. 


MARCONI'S 


LTD. 
MANUFACTURERS OF 


HIGH-CLASS 


10 inch INDUCTION COILS. 


SPECIALLY RECOMMENDED FOR X-RAY WORK. 


These Coils are of the highest efficiency and 

are not liable to get out of order. They can be 

supplied with or without vibrating break, and with 

discharge rods fitted with horizontal adjustment, 

or with ball socket adjustment, at the option 
of the purchaser. 


FOR PRICES AND. PARTICULARS APPLY TO 


WIRELESS TELEGRAPH CO. 


18 FINCH LANE, LONDON,E.C. 


W. F.STANLEY &CO., 


LIMITED. 


HIGH-CLASS SURVEYING 


AND 


| DRAWING INSTRUMENTS. 


Highest Awards in all Competitions. 
Two Gold Medals. 


PROFESSOR FULLER'S 


CALCULATOR, 


500 inch log- line on —_ 
PrIce ... £3 


GREAT TURNSTILE, HOLBORN, LONDON. 


r For Photography, Unsurpassed for fine definition. 


Coxe JENsEs 


Sroucntom Steeet Woens LEICESTER, 
ane 18 W, 


DARTON’S LATEST 
IMPROYED SELF-RECORDING 
BAROGRAPH. 


FITTED WITH LEVER MOVEMENT. 

Can be obtained through all Opticians, or of 
the Makers, 

EF. DARTON & CoO., 

CLERKENWELL OptTicaL Works, 
142 ST. JOHN’S ST., LONDON. 
Fully Illustrated List of Meteorological Instruments 
era Above) Post free, also List of Electrical Novelties. 
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MACMILLAN & CO’S 
BOOKS ON ANTHROPOLOGY, &€. 


THE MYSTIC ROSE. A STUDY OF PRIMITIVE MARRIAGE. 
By ERNEST CRAWLEY, M.A. 8vo. 12s. net. [ Just Published. 


DAILY NEWS.—‘‘The conclusions which are presented by Mr. Ernest Crawley in a volume bearing a fanciful title may 
not be the final word on the subject, but it must be allowed that they are maintained with a great show of argument, and supported 
by a wealth of facts which are in themselves interesting and valuable. . . . The book is a mine of information on the folk-lore of 


marriage.” 
THIRD EDITION (1901) NOW READY. 


THE HISTORY OF HUMAN MARRIAGE. 


By EDWARD WESTERMARCK, Lecturer on Sociology at the University of Finland, Helsingfors. With Intro- 
ductory Note by Dr. A. R. WALLACE. Third Edition. 8vo. 14s. net. 


LIBYAN NOTES. 


By DAVID RANDALL-MACIVER, M.A., and ANTHONY WILKIN, B.A. Profusely: Iiustrated with 25. 


Full-page Plates and a Coloured Frontispiece. Royal 4to. 20s. net. 
SECOND EDITION, REVISED AND ENLARGED. 


THE GOLDEN BOUGH. A STUDY IN MAGIC AND RELIGION. 


By J. G. FRAZER, D.C.L., LL.D., Litt.D. In 3 Vols. 8vo. 36s. net. 


THE HISTORY OF MANKIND. 


By Prof. FRIEDRICH RATZEL. Translated from the Second German Edition by A. J. BUTLER, M.A:, with 
ae by E. B. TYLOR, D.C.L., F.R.S. With Coloured Plates, Maps, and Illustrations. 3 Vols. super royal. 
vo, 36s. net. 


*,”" The volumes can be purchased separately, 12s. each net. The work can also be had in 30 parts, 1s. each net. 


ANTHROPOLOGY : An Introduction to the | MALAY MAGIC. Being an Introduction to 
Study of Man and Civilisation. By EDWARD B. TYLOR, | the Folklore and Popular Religions of the Malay Peninsular. 
D.C.L., F.R.S. With Illustrations. Crown 8vo. 7s. 6d. By W. W. SKEAT, of the Civil Service of the Federated 

Malay States. With a Preface by C.O. BLAGDEN, Member 


THE SOUL OF A PEOPLE. An Account of the Royal Asiatic Society, and formerly of the Straits 


of the Life and Belief of the Burmese. By HAROLD Settlements Civil Service. With numerous Illustrations. 
FIELDING. Second Edition. Demy 8vo. 145. 8vo. 215. net. 

TRAVELS IN WEST AFRICA. By Mary | THE NATIVE 
H. KINGSLEY. Abridged Edition. Extra Crown 8vo. ne 


67. . University of Melbourne, and F. J. GILLEN, Sub-Pro- 
75s. 64. . tector of the Aborigines. With numerous Illustrations. 


WEST AFRICAN STUDIES. By Mary H. 8vo. 215. net. 
Set etal ca = with Additional Chapters. IN THE AUSTRALI AN BUSH AND ON 


THE COAST OF THE CORAL SEA: Being the 


By SCHWAY YOE, Subject of the Great Queen. Second Professor in Jena. Numerous Illustrations and Maps. Super 
Edition. 8vo. 12s. 6d. royal 8vo. 215. net. 


ADAM AND THE ADAMITE; or. The| 
Harmony of Scripture and Ethnology. By DOMINICK WORKS BY FRANCIS GALTON, F.R.S., D.C.L., 
McCAUSLAND. With Map. Crown 8vo. 3s. 6d. Hon.Se.D. 


STUDIES in ANCIENT HISTORY. Second _NATURALINHERITANCE. 9s. 


Series. Comprising an Inquiry into the Origin of Exo- 


gamy. By the late JOHN FERGUSON M‘LENNAN. | HEREDITARY GENIUS: AN INQUIRY 


Edited by his Wipow and ARTHUR PLatT. 8vo. 215. INTO ITS LAWS AND CONSEQUENCES. Extra 


| Crown 8vo. 7s. net. 


8vo. 6s. net. Sue 6d. 
THE AMERICAN NEGRO: WHAT HE BLURRED FINGER PRINTS. vo. 2: 
. WAS, WHAT HE JIS, AND WHAT HE MAY BE.- 


COME. . By WILLIAM HANNIBAL THOMAS. 8vo. | FINGER-PRINT DIRECTORIES. 8vo 


7s. 6d. net. 55. net. 


MACMILLAN AND CO., LIMITED, LONDON. 
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Phcenix Assurance Co., Ltd. 
PHCNIX FIRE OFFICE. WATKINS & DONCASTER, 
{9 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W. 
STABLISHED 1752 
MODERATE RATES. aBsoLUrm smouriry. CABINETS AND APPARATUS 
LIBERAL HTING RULES SUPPLIED. FOR ENTOMOLOGY, BIRDS’ E@GS8 AND SKINS, AND ALL 
, PROMPT PAYMENT OF CLAIMS. BRANCHES OF NATURAL HISTORY. 
nay LOSSES PAID OVER £25,000,000. SPECIAL SHOW-ROOM FOR CABINETS. 
18651. Our Catalogue (96 pp.) Post free on application. 
Southampton Buildings, Chancery Lane, London. patrons, Museums, Colleges, &e. 
lo DEPOSIT ACCOUNTS lo A LARGE STOCK OF INSECTS, BIRDS’ EGGS 
3 jo repayable co demand. 2 AND SKINS. 
The BIRKBECK ALMANACK, with full particulars, post free. Birds, Mammals, &c., Preserved and Mounted by First-class Workmen 
FRANCIS RAVENSCROFT, Manager. pia true to Nature. 
COLLECTIONS OF 
GRATEFUL—COMFORTING. MINERALS, ROCKS or FOSSILS 
to illustrate the leading Text-books on 
C O 4 O A GEOLOGY, PHYSIOGRAPHY and MINERALOGY. 
50 Specimens in Box, 12/6 ; 100 do., 21/-; 200 do., 42/= 
RRTAKFAST—SUPPFR. ‘ A large Stock of ween, and Microscopic Objects 
ied O L CATALOGUES GRATIS. 
. L O W AY S Geologists’ Hammers, Cabinets, Card ‘Trays, Glass-capped Boxes, &c., 
&c., always in stock. 
THOMAS D. RUSSELL, 
L L 78 NEWGATE STREET, LONDON, E.c. 
to 
ons of a inin, 
- Headache, Heartburn & Fluctuating Appetite Technical Schools, and for Private Study. 
Fi NUME T 
. LIVING SPECIMENS FOR 
ROCK SECTIONS :— 
1e Vorticella, Stentor, Floscularia, Stephanoceros, Melicerta, and many Top Boxes, Geological A las 
P THOMAS BOLTON, JAMES R. GREGORY & CO.,, 
25 BALSALL HEATH ROAD, BIRMINGHAM. ; MINERALOGISTS, &c., : 
MARINE BIOLOGICAL ASSOCIATION | 
E OF THE UNITED KINGDOM. 1, KELSO PLACE, STANFORD RD., KENSINGTON, W. 
“ e following animals can alwa su either livin 
or preserved by the best methods:— * ALBERT EDWARD JAMRACH 


Biological Laboratory, Plymouth. 


NOTICE.—Advertisements and bysiness letters for NATURE should be addressed to the Publishers ; Editorial 
communications to the Editor. The telegraphic address of NATURE is “ PHUSIS,” LONDON. 


: SUBSCRIPTIONS TO “NATURE.” CHARGES FOR | 
d. 
. To ALL PLAcEs ABROAD :— One Eighth Page, or Quarter Column 018 @ 
110 6 Quarter Page, or Halfa Column. ... . 115 
6 Half a Page, ora Column. ....... 3 5 0 


bal The first line being in heavy type is charged for as Two Lin-s. 


Cheques and Money Orders payable to MACMILLAN & CO., Limited. 
OFFICE: ST. MARTIN’S STREET, LONDON, W.C. 
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DR. HALDANE’S ,APPARATUS 


FOR ESTIMATING 


CARBONIG ACID IN AIR. 


PRICE, 
in Mahogany ty 
Cabinet | 
complete, | 


e simple. 


Complete Illustrated Catal 
trations, 2s. 6d., or by Post 3s. (Free to C. ste and Schools.) 


by means of 


’ 


the whole operation being quit 


23:3:0 


gned by Dr. J. S. Hacpane, F.R.S., 


ealth, &c. Asample of air can 


» be tested on the spot 


pparatus desi, 
cers of H 


& MERGER. 


Te 
NEW 1902 DEMONSTRATION LANTERN. Specially de- 
signed to overcume the fal Elec ot other so-callea Demonstration 


Lanterns. May be used with Electric or Limelight, for either horizontal 


is a small portab e a 
for the use of Medical Off 


this apparatus 


This 


or vertical projection, with prism for; erection. The ventilation is 
fect, consequently no risk of cracking condenser or reflecting prism. 
The 1902 mode! is of British make throughout, and is the best and 
st lantern onthe market. 


£10 0 O 
| 


SOLE MAKERS— 


for lantern. experiments in interference, illustration of "Newton = 
rings, &c. 


148 High Holborn, London, W.C. 


COMPLETE INSTALLATIONS AND SEPARATE PARTS 


FOR 


RADIOGRAPHY. 


Highest References. Everything Novel and Original. 
ILLUSTRATED LIST POST FREE. 


CATALOGUE (100 pages and about 150 Illustrations) of 


ELECTRIC HEATING APPARATUS 


In Various Applications. 
is. 6d. Post Free. (Refunded on First Order.) 
(a Nature says :—“‘ Describes appli for almost every conceivable 
want, both for domestic and sctoneific or laboratory purposes.” 


ISENTHAL. & co., 
85 MORTIMER STREET, LONDON, W. 


Contractors te the War Office, Admiralty, India Office, Colonial Office, &c. 


THE 
TEREOSCOPIC 
COMPANY'S ENLARGING. 


AMERAS . GLASSES 


TRIPOD CAMERAS 6 (Goerz) £7 100 
HAND CAMERAS GOFRi (Goer) 
KODAKS (with Goerz Lenses) High i 
PHOTOGRAP HIC OUTFITS ability. Ditto (Gozz) 10 


i=” 106 & 108 REGENT STREET, W., and 54 CHEAPSIDE. 


Printed by Ricmann Cuay anv Sows, Laurrzp at 7 & 8 Bread Street Hill, Queen Victoria Street, in the London, and published b 
anv Co., at St. Martin's Street, London’ W.C.. and THe Macmincas Comvany, 66 Fifth New Yoh, 2}, 


PRICES 


: 
fe: 
AUWWNSOUN 
RETAIL—89 Bisnopscare Street Witnin,'£.C. WHOESALE—34 CamomiLe STREET. 
“a Scientific Apparatus Manufacturers and Laboratory 
ans tfitters to the Home and. Colonial Departments co: 
.M. Government, Scientific Institutions, Colleges, 
AY ee ¢ and the various Industries throughout the World. 
£63 
“tes SN 
| 
"5 
Gives 
‘ 


or 


A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


“* To the solid ground 
Of Nature trusts the mind which builds for aye. "WORDSWORTH. 


No. 1688, VOL. 6s] ” THURSDAY, MARCH 6, 1902. [PRICE SIXPENCE. 


Registered as a Newspaper at the General Post Office.]} [All Rights are Reserved. 


VERLAG VON CUSTAV FISCHER IN JENA. 


Soeben erschienen : 


-GIESENHAGEN, K., Dr., Professor der Botanik in 
Miinchen. Die Farngattung Niphobolus. Eine Mono- 
graphie. Mit 20 Abbildungen, Preis: 5 Mk. 50 Pfg. 


GOEBEL, K., Dr., Professor a.d. Universitat Miinchen. 
Organographie der Pflanzen insbesondere der Arche- 
goniaten und Samenpflanzen. Zweiter Teil. 2 Heft : 
Pteridophyten und Samenpflanzen. Zweiter Teil (Schluss 
des Ganzen). Mit 107 Abbildungen im Text. Preis: 
etwa 4 Mk. 


NEWTON & CO., 


‘Scientific Instrument Makers to H.M. the King, 


.BOVERI, Theodor ‘Dr., Prof. a.d. Univ. Wiirzburg. 
Das ‘Problem ‘der Beéfruchtung. Preis: etwa 1 Mk. 
5° Pig. 

ZIEGLER; Heéinr., E., Dr., Professor an der Universitat 
Ueber den derzeitigen Stand. der Descendenz- 
ehre in der Zoologie. Preis: etwa 1 Mk. 50 Pfg. 


3 FLEET STREET, E.C. 


R 
n 


ILLUSTRATED CATALOGUE. 
ON APPLICATION. 
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THE NEW SPECTACLES 
MICROSCOPE. INS 


With Eye-piece § inch, 4 inch 
Object - glasses, in Mahogany 
Case, 


. NEGRETTI & ZAMBRA’S 
£5 12s. Gd. pHERMOSCOPIC LENSES 


Double Nose-piece, 9/- extra. Protect the Eyes from Glare, and 
‘ ; RENDER THE LIGHT SOFT AND COOL. 
Focussing Substage, 14/6 extra. SPORTING SPECTACLES, close-fitting and having extra 


large lenses, are the best for Billiards, Riding, &c. 
Ulustrated Price Lists Free by Post to all parts of the World. 


R& BECK Ltd. Moronrists’ AND OTHER. Eve Prorectors AND FAcE SCREENS. 
NEGRETTI AND ZAMBRA, 


68 CORNHILL, 38 HOLBORN VIADUCT, E.C. 


BRANCHES : 46 CORNHILL; 122 REGENT STREET. 


LONDON. TWO GOLD MEDALS PARIS EXHIBITION 1900. 
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BRITISH ASSOCIATION FOR THE 
ADVANCEMENT OF SCIENCE, 
BURLINGTON HOUSE, LONDON, W. 


The next Annual Meeting will be held at Belfast, September 10-17, 1902. 
President-Elect, Professor James Dewar, D.Sc., F.R.S. 


G. GRIFFITH, Assistant General Secretary. 


ROYAL INSTITUTION. OF 
GREAT BRITAIN. 


ALBEMARLE STREET, PICCADILLY, W. 


Professor E. B. Poutton, M.A., Hon. LL.D., D.Sc., F.R.S., M.R.1., 
Hope Professor of Zoology in the University of Oxford, will, on TUES- 
DAY next, MARCH 11, at three o'clock, begin a Course of Two Lectures 
on ** Recent Researches on Protective Resemblance, Warning Colours, and 
Mimicry in Insects.” Subscription to this Course Half-a-Guinea. To all 
the Courses in the Season, Two Guineas. Tickets may be obtained at 
the Office of the Institution. 


BEDFORD COLLEGE FOR WOMEN. 
(UNIVERSITY OF LONDON). 
YORK PLACE, BAKER STREET, W. 


The College provides instruction for Students preparing for the University 
of London Degrees in Arts, Science and Preliminary Medicine; also 
‘instruction in subjects of General Education. 

There is a Training Department for Teachers, a Hygiene Department 
and an Art School. 

Students can reside in the College. 


ENTRANCE SCHOLARSHIPS. 


One Courtauld Scholarship in Arts, annual value. £31 ros., tenable for 
three years. 

One Pfeiffer Scholarship in Science, annual value £48, tenable for three 
years. 

Will be awarded on the results of the Examination to be held in June. 

Particulars on application to the Principat. 


UNIVERSITY COLLEGE, LONDON, 


UNIVERSITY OF LONDON. 
PRACTICAL PHYSIOLOGY. 


The Vacation Course of Practical Physiology (including Experimental and 
‘Chemical cnyelsegy> suitable for candidates for 1st F.R.C.S. Int. M.B. 
and B.Sc. Lond. Examinations, will commence on Monday, March 10, at 
zo a.m., and will be held at the same time every day, except Saturdays, for a 
period of six weeks during March and April. 

Those wishing to take this Course should send their names as early as 
possible to Pooleaw STARLING at the Laboratory. 

Fee for the Course 5 guineas. 


T. GREGORY 
Secretary. 


UNIVERSITY OF LONDON SPECIAL CLASSES. 
LONDON HOSPITAL MEDICAL 
COLLEGE. 

Special Classes for the Preliminary Scientific M.B. (London) Examination. 
Botany;and Zoology. By P. Chalmers M.A. Oxon., F.Z.S. 

Chemistry and Physics. By Hugh Candy, B.A., B.Sc. Lond. 
Fee for the whole Course, ro guineas. 


Students who have recently matriculated oie these Classes at once. 
RO SCOTT, Warden. 


GUY’S HOSPITAL. 
PRELIMINARY SCIENTIFIC (M.B. London). 
Classes are held throughout the year. Special instruction is given for the 
July Examination. 
Fee, 16 guineas. 


GUY’S HOSPITAL. 
ENTRANCE SCHOLARSHIPS IN SEPTEMBER, 1902. 
Five Open Scholarships, Three (£150, £60 and £50) in Science, and Two 
(£100 and £50) in Arts. 
Particulars and Copies of Examination Papers on application to the 
Dean, Guy's Hospital, London Bridge, S_E. 


AYNSOME AGRICULTURAL STATION, 
CARTMEL GRANGE-OVER-SANDS, LANCASHIRE. 


To Research Stud , Post Grad University Students, Chemical 

New Ch 1 Lab d- with all modern scientific 
‘improvements. 

Special Laboratory for Research in Plant Physiol 
received for Long or Short Courses in Organic, Agricultur 
logical 

For terms, apply to the Directors. 


RATIONAL AND PRACTICAL EDUCA- 
TION FOR BOYS at Clacton ag Clacton-on-Sea; for aims 
and methods see illustrated pectus. master, Harold Picton, 
B.Sc.(Lond.), Gold, Silver esearch Medsllict of University College. 


Students 
and Physio- 


BIRKBECK INSTITUTION, 


Breams Buildings, Chancery Lane, E.C. 


Principat: G. ARMITAGE-SMITH, M.A. 


Science Classes with Practical Work. 


DAY AND EVENING COURSES for— 


UNIVERSITY of LONDON.—B.Sc. Pass and Honours 
Inter. Sci., Prelim. Sci., and Inter. M.B. (Chemistry) Examinations. 


CONJOINT BOARD, DENTAL and PHARMACEUTICAL 
EXAMINATIONS. 


COMPLETE DAY COURSE IN METALLURGY AND MINING. 
HIGHLY EQUIPPED LABORATORIES, for— 


CHEMISTRY, PHYSICS, BIOLOGY and BOTANY), 
METALLURGY, GEOLOGY and MI 


EVENING CLASSES in all BRANCHES. of SCIENCE. 
Prospectus free. Calendar (Session 1901-2) 6d. By post 8d. 


DEPARTMENT OF TECHNOLOGY. 
CITY AND GUILDS OF LONDON 
INSTITUTE. 


The Institute's EXAMINATIONS in TECHNOLOGY will be held on- 


April 21, 22, 23, 24, 25, 26, 29 and 30; on May 1, 2, 3, 6, 8 and 10: on June 
7and 14 

All egailestions from Local Secretaries for Examination in Technology 
must be forwarded to the Department on or before March 17. 

Only by payment of an additional fee can applications be received after 
that date. 

Candidates in Technology not attending any registered class should apply 
at once to the Secretary of the nearest Technical School or Local Centre. 

It is only in very exceptional cases, when no other arrangements can be 
made, that applications will be entertained for the Examination of candi- 
dates at the Offices of the Institute. All such applications should be 
addressed to the DEPARTMENT OF TECHNOLOGY, CITY AND 
GUILDS OF LONDON INSTITUTE, EXHIBITION ‘ROAD, 

ONDON, S.W., and should be accompanied by a Postal Order for the 
mg of the fee, the subject and Grade of the Examination being clearly 
state 


BOROUGH OF WEST BROMWICH. 

The Municipal Technical Instruction Committee invite applications for 
the position of HEAD MASTER to start a mixed Day School of Science. 

Applicants must be graduates of a University, and have had previous 
teaching experience at a Science School or Public Elementary School. 

The gentleman appointed will be required to enter on the duties on July 
I, 1902. 
*Commencing salary, £350 per annum. 

Particulars of duties, &c., can be obtained from the undersigned, to whom 
applications, stating age, teaching experience and qualifications, and en- 
closing copies of three recent testimonials, must be sent on or before March 


31, 1902. 
T. GILBERT GRIFFITHS, 
The ingots, Secretary to the Technical Instruction Committee. 
West Bromwich. 


THE DURHAM COLLEGE OF SCIENCE, 
NEWCASTLE-UPON.-TYNE. 
DEPARTMENT OF AGRICULTURE. 


The Council invite applications for the PROFESSORSHIP. Stipend, 
4500 per annum. Applications and testimonials must be forwarded to the 


F. H. PRUEN, Secretary. 


UNIVERSITY COLLEGE, SHEFFIELD. 

The Council invite applications for the post of DEMONSTRATOR in 
the Bacteriological Laboratory at a salary of £150, to be increased to £200 
per annum by annual increments of £25. 

Applications to be sent in on or before March 22. 

Further details may be obtained from the REGISTRAR. 


SCIENCE AND ART INSTITUTE, 


WALSALL. 

WANTED, an ASSISTANT MASTER for the Technical Day Schoo! 
(School of Science), chiefly to prepare boys for Advanced Science Examin- 
ations and Matriculation. Commencing salary, £120 per annum. 

Applications, stating age, qualificatiqns and experience, and accompanied 
by ot more than 3 testimonials, should be sent on or efore Monday, 
March 17, to Joun Turner, Director of Technical Instruction. 


APPLICATIONS are invited up to May1 
for the position of ASSISTANT CHEMIST in an Australian Manu- 
facturing Industry. Salary, £600 pec annum. Candidates must have 
received a thorough scientific training at a University or Institution of 
University standing, and be preferably under 26 years of age.—Further 
details can be obtained by writing to y Ones Parbury, Hentyand Co., 
20 Eastcheap, London, to whom applications are to be addressed. 


APPLICATIONS ARE INVITED FOR 
an IMPORTANT POST (Progressive) in the Office of a London 
Drug House. Experience of wholesale essential. Liberal Salary to 
suitable man. Replies treated in strictest confidence. Send all par- 
ticulars, including age, detailed experience and present salary, to 
“* Sentor,” c/o Mather & Crowther, Ltd., New Bridge Street, E.C. 


undersigned on or before March 20, 1902. 


Price 
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COACHING. 


CHEMISTRY, PHYSICS, BOTANY, GEOLOGY and PHYSIOLOGY 
for MEDICAL, UNIVERSITY and other EXAMINATIONS, 
For particulars apply to R. C. T. EVANS, , 
Heathcote Science Laboratories, 
9 Heathcote Street, Gray's Inn Road, W.C. 


SCHOLASTIC.—Easter Vacancies. — 


Science Masters, Graduates and others seeking, Appointments for next 
Term in Public, Secondary and County Schools, should apply forthwith 
to GrirFitHs, SmitH, anp Situ, Tutorial Agents (Estd. 
1833), 34, Bedford Street, Strand. Early notice of all the best 
Vacancies assured. 


FOR SALE.—STEPHENSON BINOCU- 
LAR MICROSCOPE BY SWIFT. Fine Adjustment, Substage, 3” 
and 4” Objectives, one pr. Eyepieces. Very little used. What offers ? 
—W. I. Beaumont, The Laboratory, Citadel Hill, Plymouth. 


Sale by Auction. 


BRITISH AND FOREIGN LEPIDOPTERA, CABINETS, &c. 
MR. J. C. STEVENS will Sell by Auction, 


at his Great Rooms, 38 King Street, Covent Garden, London, on 

MARCH 138, at half-past 12 o'clock precisely, a portion of the ex- 

tensive and valuable Collection of British and Foreign Lepidoptera 

and other Orders of Insects formed by the late Pxitie CrowLey, 

Esq., F.C.S., F.Z.S., &c., of Waddon House, Croydon, together with 

the Entomological Cabinets in which they are contained. Further 
rtions of the same will be disposed of in the months of April and 
ay. 


THE 
WEST LONDON SCIENTIFIC 
APPARATUS CO., 


DEODAR ROAD, PUTNEY, 
: LONDON, S.W. 


READING TELESCOPE FOR 
GALVANOMETER WORK, &c. 


Will focus from infinity to 24 inches. Cross 

wires to eyepiece. Good illumination and de- 

finition. Scale can be used in a horizontal or 

vertical position. Sub ial stand of g 1 

and brass; no iron to affect galvanometer. V- 

shaped cradle for telescope capable of pointing 
in any direction. Thoroughly well made. 


rice 
Ditto, but with first-class telescope, 
£2 17s. 6d. 
Rack and pinion to telescope, 105. extra, 
Manufacturers of all kinds of Physical and 
Chemical Apparatus. Price list post free. 


NEW 


TABLE GATHETOMETER. 


Geometric Slides, Reversible Telescope, 
Movable Object Glass for Focussing, 
Ramsden Eye-Piece. 
Substantially Made. Moderate Price. 


Write for Descriptive Pamphlet. 


W.G.PYE & CO., 


Physical and Physiological 
Instrument Manufacturers, 


GRANTA WORKS, MILL LANE, 
CAMBRIDGE. 


Price Lists Free on application. 


The 1902 edition is not only 
revised and brought thoroughly 
up to date, but contains several 
important new features. All 
plates and films have been 
re-tested. 


Full prospectus on request. 


Soid by all chemists and dealers. 


Price 1 /- COMPLETE WITH 
PENCIL, BAND, and EXPOSURE TABLET. 


Burroughs Wellcome & Co., 
Snow Hill Buildings, LONDON, E.C. 
F 


[copyrIGHT] 


-hotography in 


SANGER 
SHEPHERD 
PROCESS. 


Natu 
Colours. 


A simple, inexpensive, and reliable process, based upon sound 
scientific principles, for obtaining photographs of any object in 


its nateral colours, faithfully reproducing every shade and tint. 
All Apparatus and Materials for working the 
process now ready. 


M OUTFITS FOR STANDARD 
IZE LANTERN SLIDES, from ...__... £2 10 


THREE COLOUR FILTERS from 15/- per Set. 
NEW DESCRIPTIVE BOOKLETS AND CATALOGUES NOW READY. 
gee See ‘‘ Nature,” October 31, page 657. 


| Natural Colour Photographs made to order from Natural 
| History Specimens, Microscopic Objects, Works of Art, 
&c., either as lantern Slides or larger transparencies. 


APPARATUS AND MATERIALS FOR 
ORTHOCHROMATIC PHOTOGRAPHY AND PHOTO- 
MICROGRAPHY. 


SANGER SHEPHERD & CO., 

Factory AND OFFICES: 5, 6, & 7 GRAY’s INN PASSAGE, 
Rep Lion STREET, HOLBORN, LONDON, 

Nore.—Gray’s Inn ~ the the right in Red Lion 
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CHEMICAL APPARATUS REYNOLDS & BRANSON, Ltn. 


14 Commercial Street, LEEDS. 


AND 


SCIENTIFIC INSTRUMENTS. 


HYDRAULIC PRESS 
ven 


A very practical pattern, with all working parts readily 

visible and accessible. Specially designed for the use of 

ry: ; teachers who desire to illustrate the great multiplication of 

| | force obtainable by utilising the laws of Hydrostatics. It also 

- serves for a on regelation, &c., where pressures 
amounting to a ton or upwards are required. 


‘WOOLLEY, SONS & CO, 


LIMITED, PRICE COMPLETE, 30/- 
VICTORIA BRIDGE, MANCHESTER. a 
Mlustrated Catalogues free on application. SPECIAL EDUCATIVE »APPARATUS AND APPLIANCES 


made in our own workshops under skilled superintendence. 


Works directon  OOMPLETE INSTALLATIONS AND SEPARATE PARTS FOR 


“RADIOGRAPHY. 


Highest References. Everything Novel and Original. 


Illustrated List (including many new Forms) of 


ELECTRICAL MEASURING INSTRU- 
MENTS anv PROTECTED RHEOSTATS 


POST FREE ON APPLICATION. 


THE CHEAPEST DEAD-BEAT INSTRUMENTS OBTAINABLE. 
@@ See Nature, January 30, page 304. 


ISENTHAL & CO., 
85 MORTIMER STREET, LONDON, W. 


Contractors to the War Office, Admiralty, India Office, Colonial Office, &*c. 


THE ‘“‘UNIVERSAL” MERCURY JET 
INTERRUPTER. 


DUDDELLS 
PATENT 

PROJECTION 
OSCILLOGRAPH 


BRIDGE. 


| 
~ J 
a | | 
Dalle 
» 
we 
any voltage upto 
= 
4 
/ 
. 
SCIENTIFIC INSTRUMENT CoO., LtTp., CAME 
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CADETT PLATES. 


YOU ARE BEING LEFT BEHIND 
BY NOT USING THE 


SPECTRUM 


PLATES & LIGHT FILTERS. 


Ask your Dealer for particulars, or we will send free on 
receipt of a post-card. 


New Booklet, ‘‘ORTHOCHROMATIC and 3- 
COLOR PHOTOGRAPHY” (simplified), by 
JAMES CADETT and E. SANGER SHEPHERD. 
Gratis, Post Free. 22nd Thousand. 


P.0.P. & Bromide Papers. 


BEST ONLY AND CHEAPEST. 


CADETT & NEALL, Ltd., 


ASBTEAD, SURREY. 


THE HIGHEST VACUUM 
READILY OBTAINED. 


ASK FOR 
LIST No. F. 4s- 


PRICES FROM £4 5 O 


APPLY FOR FULL PARTICULARS OF THE 


“GERYK” VACUUM PUMPS 10 


NEW PATTERN 


DIFFERENTIAL 
GALVANOMETER 


FOR LOW RESISTANCE TESTING. 


Advantages over the Potentiometer and the Kelvin 
Bridge— 
Much simpler to work. 


Accuracy limited only by that of the Standards 
employed. 


Prime cost. 


Price complete, with Circular Slide Wire and Keys, £14 4s. 


me Proceedings of Inst. of E.E., Vol. XXX., No. 151, 
_ Page 908.) 


NALDER BROS. & CO., 


PRINCES MEWS, GREAT GEORGE STREET, 
WESTMINSTER, S.W. 
(Late 16 Rep Lion Srreet, CLERKENWELL.) 


JAMES J HICKS, 


KEW OBSERVATORY CERTIFICATES SUPPLIED iF DESIRED. 


AWARDED NINE MEDALS PARIS EXHIBITION, 1900 


bia 
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CES 
BOLDER OF THE LARGEST STOCK OF CLIBICAL THERBOMETERS THE WORLD. 
| MININUD THERMOMETER, Ont Prune, Tobe divided on 
il THERBOBETER, Bulb im on Stand. 
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HOLLOWAY’S 
OINTMENT 


Cures Old Wounds, Sores, Boils, Stiff Joints, 


Sprains, Burns, — Sore Throat, Quinsy, 
c. 


THE ENTOMOLOGIST: 


AN ILLUSTRATED JOURNAL OF GENERAL ENTOMOLOGY. 
Edited by Ricuarp South, F.E.S., 
With the Assistance of 
Apx1n, F.E.S. Dr. D. Suarp, F.R.S., F.E. s., &c. 
W. Lucas DIsTANT, F.E. &c. G. VERRALL, F. 5. 
Epwarp A. Fircn, , F.E.S. | W. F. Kirsy, F.E.S. 
F. W. Fronawk, F. E.S G w. KirKALpy, F.E.S. 
Martin Jacosy, F.E. Ss. W. J. Lucas, B.A., F.E.S. 


Founded by the late Edward Newman in 1840, this Journal has been 
the popular organ of British Entomologists since 1864. Its contents deal 
chiefly with the home fauna, but there are frequent articlesand notes on 
matters of interest pertaining to the Entomology of various parts of the 
world 

Published on the first of on month. Price 6¢. Subscription, 6s. per 
annum post free to any coun 

London: WEST, NEWMAN, & CO., 54 Hatton Garden, E.C. 


THE. ENTOMOLOGISTS’ 
MAGAZINE. 


, Price Sixpence, Monthly. 
Edited C. G. Barrett, G. Cuampion, F.Z.S., J. Douc tas, 
W. W. Fow rer, M.A., F.L.S., R. McLacuian, F.R. x. E. SAuNDERs, 
aN 
Lorp WALsINGHAM, M.A., LL.D., F.R.S. 
This Magasine, comm in 1864, contains standard articles and notes 
on all d with E logy, and 


MONTHLY 


the British Isles. 
Subscription—Six Shillings per Annum, post free. 
London: GURNEY & JACKSON (Mr. Van Voorst’s Successors), 
1 Paternoster Row. 


pecially on the Insects of 


G. BOWRON, 57 Edgware Road, London, W 
has always on hand a large and varied stock of 


SECOND-HAND APPARATUS 


BY STANDARD MAKERS, IN PERFECT WORKING ORDER, AT EXTREMELY 
MODERATE PRICES. 
As supplied to the National Physical Laboratory ; “Aberdeen, Aberystwyth, 
Birmingham, Nottingham and Glasgow Universities ; Bedford, Brad! ord, 
Clifton, Heriot Watt and Yorkshire Colleges ; and twenty other Scientific 
Institutions, Polytec nics, &c. 

Nature says: ‘‘ Teachers requiring efficient apparatus at a low cost, 

for lecture or ss purposes, m ht consult the list with advantage.” 
List on appi: iw NATURE. 


ZEISS STEREOSCOPIC FIELD GLASS. 


(English Patents, Nos. 5639 and 
7942, 1894.) 
Of handy size, with great magnifi- 
_—_) cation and field’ of aie (ten times 
that of the old style), brilliant 
definition, perfect achromatism, and 
very decided Stereoscopic effect, 
and which, when once adjusted, are 
always ready for use. 
; Prices: £6 to £8. 
— These Glasses are invaluable for all branches of NATURAL 
HISTORY FIELD WORK, as well as for general use. 
For NAVAL MEN and DEERSTALKERS, &c., we have made 
larger sizes for NIGHT and DAY USE, admitting more light, but 
of somewhat greater weight. Prices: Night, £10; Day, £11. 
lllustrated Price List free. 


CARL ZEISS cr 


29 MARGARET STREET, REGENT STREET, LONDON, W. 


TRADE 
MARK 


PRICE with s-inch Condenser 70/- 
6-inch 80/- ” 


8-inch ” ee 10/- ” 
200/- 


10-inch 


THE GROSSAR IS THE LENS FOR 


“OPTIMUS.” = 
OPTIMUS CANTILEVER ENLARGERS. 


EXTRA FOR FRONT LENS ... 


FOR USE WITH OIL OR 
INCANDESCENT GAS.. 


SHARP and BRILLIANT ENLARGEMENTS. 


Equivalent Focus 
Suitable for 


in. 
5 and 6in. diam. 7 and 8in. diam, 
Price & 0 26 50 


9 and roin. diam. 
27 15 0 


NEW LIST of PHOTOGRAPHIC and PROJECTION INSTRUMENTS, POST FREE. 


PERKEN’ SON & CO. 


99, HATTON GARDEN, 
HOLBORN CIRCUS, E.C. 


LONDON. 


PEAK 


BY APPOINTMENT TO THE ROYAL INSTITU- 
TION OF GREAT BRITAIN. 


POST OFFICE BRIDGE SETS AND 
DEAD BEAT GALVANOMETERS. 


POTENTIOMETERS. 
SPECTROMETERS. 


STUDENTS’ 
SPHEROMETERS. 


INDUCTION COILS A SPECIALITY. 
Sole Makers of Wagg’s Laseliging Table for X-Ray 
ork. 


56 CHARING CROSS ROAD, LONDON, wW.C. 
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Phoenix Assurance Co., Ltd. 


PHG:NIX FIRE OFFICE. 


19 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W. 
ESTABLISHED 1782. 

MODERATE RATES. ABSOLUTE SECURITY. 
ELECTRIC LIGHTING RULES SUPPLIED. 
LIBERAL LOSS SETTLEMENTS. 
PROMPT PAYMENT OF CLAIMS. 
LOSSES PAID OVER £25,000,000. 


BSTABLISHED 1851. 


BIRKBECK BANK. 


Southampton Buildings, Chancery Lane, London. 
DEPOSIT ACCOUNTS lo 
3 o pay KL on A A / 
The BIRKBECK ALMANACK, with full particulars, post free. 
FRANCIS RAVENSCROFT, Manager. 


THE AOST NUTRITIOUS, 


EPPS’S 


GRATEFUL—COMFORTING, 


COCOA 


BREAKFAST—SUPPER. 


BERYLS. 


Mr. Henson has now on hand a Magnificent Selection of Beautiful 
Crystals of Beryls from 2} to 64 inches long. 
Also some fine Specimens of Opal on Matrix. 


SAMUEL HENSON, 
97 REGENT STREET, LONDON,W. 


EsTABLISHED 1840, 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, S Diatoms, Amoeba, Arcella, Actinospharium, 
ra, gg Stephanoceros, Melicerta, and many 
other Specimens of Pond Life. Price 1s. per Tube, Post Free. Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes, 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 

The following animals can always be supplied, either living 
or preserved by the best methods :— 

Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia, Alcy- 
onium ; Hormiphora (preserved) ; Leptoplana ; Lineus, Amphiporus ; Nereis, 
Aphrodite, Arenicola, Lanice, Terebella ; ‘Lepas, 
Mysis, Nebalia, Carcinus; Patella, Eledone, Pectens 

Bugula, ia, Pedicellina 2 Asterias, Echinus; Ascidia, Salpa 
Scyllium, R 

or and more detailed lists to 

7 


THE DIRECTOR. 


WATKINS & DONCASTER, 


NATURALISTS, 


AND MANUFACTURERS OF 


CABINETS AND APPARATUS 
ven ENTOMOLOGY, BIRDS’ EGGS AND SKINS, AND Aut 
BRANCHES OF NATURAL HISTORY. 


SPECIAL SHOW-ROOM FOR CABINETS. 


De Our Catalogue (96 pp.) Post free on application. 
N.B.—For Excellence and Superiority of Cabinets and 
Apparatus, references are permitted to distinguished 
patrons, Museums, Colleges, &c. 


A LARGE STOCK OF 7 ns BIRDS’ EGGS 
AND SKINS. 


Birds, Mammals, &c., Preserved and —- by First-class Workmen 
true to Nature. 
All Books and Publications on Natural History supplied. 


36 STRAND, LONDON, W.C. 


(Five Doors from Charing Cross.) 


COLLECTIONS OF 


MINERALS, ROCKS or FOSSILS 


to illustrate the leading Text-books on 


GEOLOGY, PHYSIOGRAPHY and MINERALOGY. 
so Specimens in Box, 12/6 ; 100 do., 21/-; 200 do., 42/- 
A large Stock of Minerals, Rocks, Fossils and Microscopic Objects 
Sor selection. 
CATALOGUES GRATIS. 
Geologists’ Hammers, Cabinets, Card Trays, Glass-capped Boxes, &c., 
&c., always in stock. 


THOMAS D. RUSSELL, 
78 NEWGATE STREET, LONDON, E.c 


Minerals, Rocks, Fossils, Metallic Ores, Rough Precious Stones, &c. 


Collections of above for Prospectors, Mining Engineers, 
Technical Schools, and for Private Study. 
MINERALS FOR ALL PURPOSES. ROCKS FROM NUMEROUS LOCALITIES. FOSSILS 
FROM ALL BRITISH FORMATIONS. 
ROCK SECTIONS :— 


ALL LISTS 
JAMES R. GREGORY &CO.,, 
MINERALOGISTS, &c., 


To Science & Art Department, British, Indian, & Colonial Museums, &c. 
Office and Stores ;— 


i, KELSO PLACE, STANFORD RD., KENSINGTON, W. 


ALBERT EDWARD JAMRACH 
(Late CHARLES JAMRACH), 
NATURALIST, 


180 ST. GEORGE STREET- EAST. 


China, rs, Gongs, Shells, and other Curios, 


NOTICE.—Advertisements and business letters for NATURE should be addressed to the Publishers; Editorial 
communications to the Editor. The telegraphic address of NATURE its “ PHUSIS,” LONDON. 


Half yearly om 6 
To ALL PLACES 


CHARGES FOR ADVERTISEMENTS. 


One Sixteenth Page 

One Eighth Page, or Quarter Column 

Page, or Halfa Column... . 115 

Whole Page 6 

* The first line being in heavy type is charged for as Two Lines. 


° 


Cheques and Money Orders payable to MACMILLAN & CO., Limited. 


OFFICE: ST. MARTIN’S STREET, LONDON, 


W.c. 
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ATWOOD MACHINE 


(Patent). 


OUR ORIGINAL PATTERN~ GREATLY IMPROVED. 


New Release (Patent) Dropping Platform done away with, Aluminium Wheel, Agate Bearings, Extra Weights. 


This 


machine is now a practical Instrument, and with each a Certificate is given, together with a Pamphlet of Experiments, 
PRICE COMPLETE £4 15s. NET. 


PHILIP HARRIS & CO., Lim... BIRMINGHAM and DUBLIN. 


WATSON’S MICROSCOPES. 
WATSON’S MIGROSCOPES ARE OF LATEST DE 
PERFECT IN DETAIL. 


FAULTLESS WORKMANSHIP, 
STANDARD 
The van HEURCK Microscope. Replete with every convenience for 
igh power and photographic work. From £ 10 0 
The ) AL Microscope. A moderate priced Instrument embodying the 
dvantages of the most costly models. 10 0 
The EDINBU STUDENTS Series. 
£3 0to £9 10 0 
The FRAM A highest class at a very moderate 
cost. With 1in., and 1/6in., in Case. £6 
The SCHOOL Microscope. A \ very cheap but efficient a £2 76 


Watson's HOLOSCOPIC OBJECTIVES, EYEPIECES and CON- 
DENSER give the very best results nen: They embody a new 
principle of construction and should by all Microscopists. 

Watson's new UNIVERSAL CONDENSER. The finest Condenser 
for low and medium power workers. 

Ful! particulars of all the above are contained in Watson's 130 page 

Catalogue (No. 2) of Microscopes. Post free on application. 


W. WATSON & SONS (Zstabiished 1837), 


Instruments at all prices from 


Street, 


MICROSCOPIC OBJECTS. 
1902 CATALOGUE JUST ISSUED. 


New Edition of Watson’s Catalogue (No. 3) of Microscopic Objects. 
The most comprehensive List in the World. Every Microscopist s ould 
have one. Post free on application. 


New SPECIMENS. 
Malarial Parasites, in Capillaries of Brain ... = 
Malarial Parasites in Blood ; a, get Ring and other 
forms each 


a 


wor p* 


Karyokinetic Figures i in Root Tissue of Lily pie 
Head of Feetal Developing 
ye, aC 

Set of 24 Slides illustrating the Proce of on Memuthatene... 

Anatomy of House Fly complete on one Slide ons 

Set of 12 Slides illustrating Brewery Fermentations 

Group of about 150 Diatomacez from various Localities .. 50 

A new Series of Rotifera, including Pedalium mirum, Notops brachionus, 
Asplanchna, Synchzta and others, 3/6 and 4/- each. 


313 HIGH HOLBORN, LONDON, W.C. 


Melb , Australia. Opticians to H.M. Government. 


oF 


Branches : 16 Forrest Roap, Epinsurcu. And 78 S 


CROSSLEY ’S ENGINES. 


RECENTLY 
REMODELLED. 


(Represents J type in Oil or 
Gas, giving about 
14 effective horse power.) 
Immediate delivery for Stock 
Sizes of Engines. 


CROSSLEY BROS., LTD., 


OPENSHA WwW , 


GREAT 
REDUCTION 
IN 
GAS 
CONSUMED. 
Crossiey’s Portable Oil Engine 
received the FIRST PRIZE 


at the Royal Agricultural 
Show, Cardift, dune, 1901. 


MANCHESTER. 


THe “NEW NATURALISTS’” CAMERA. 


(PATENT.) 


Reflex for for ordinary or 
lephoto. 
ILLUSTRATED FREE. 


DALLMEYER we 


J. H. DALLMEYER, Ltd., 25 Newman St., LONDON, W. 


Printed by Ricuarp Cray anp Sons, Limitep, at 7 & 8 Bread Street Hill, Queen Victoria Street, in the City of London, and published by MACMILLA¥ 
anv Co., Limirep, at St. Martin's Street, London, W.C., and Tue MAcMILLAN Company, 66 Fifth Avenue, New York.—TuHurspay, March 6, 1902. 
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WAR 24 1967 


JA WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


: “* To the solid ground 
or: Nature trusts the mind which builds for aye.” —WoRDSWORTH. 


NO. 1689, VoL. 65] 


THURSDAY, MARCH 13,..1902. 


[PRICE SIXPENCE. 


Registered as‘a Newspaper at the General Post Office.) 


[All Rights are Reserved. 


NEWTON .& CO., 
SCIENTIFIC INSTRUMENT | 
MAKERS 
TO HIS MAJESTY THE 
KING 


InstRu- | 
MENT MAKERS BY SPECIAL | 


60 PAGES, 
BOUND, 


Makers of every descrip- 


APPOINTMENT TO THE 
Rovat INSTITUTION OF 
Great Britain. 


tion of OPT 
PHYSICAL 
TUS of the highest class, 
for Colleges, Institutions, 
&c. 
CATALOGUE OF 
: MACHINES, POST 
FREE. 
WIMSHURST ELECTRICAL MACHINES. 
Student’s pattern, 12 in., 65. Best Quality, 15 in., £5; 18 in., £6 10s. 
Multiple-Plate Machines, #20 to £150. As made for the Science and 
Art 


Department, and the Universities of Oxford, Cambridge, London, 
Sydney, N.S.W., McGill, Montreal, &c., &c. 


3 FLEET STREET, TEMPLE BAR, LONDON, E.C. 


THE NEW BOOK. 


PRACT IGAL NOTES ON TELEPHOTOGRAPHY.” 


AND THE GOVERNMENT. | 


50 PAGES, 
BOUND, 
- 6d. 


THE ABOVE WORK GRATIS ON RECEIPT OF STAMP. 


R. & J. BECK, Ltd., 68 CORNHILL, E.C. 


JUST PUBLISHED. 


A REFERENCE BOOK 


FOR 


EVERY PHYSICAL LABORATORY. 


' A NEW AND ENLARGED EDITION OF 


GRIFFIN’S 
ILLUSTRATED PHYSICAL CATALOGUE, 


PART IL, 
_ SOUND, LIGHT AND HEAT 
. APPARATUS. 


120 pp. Royal 8vo, with nearly 300 Illustrations, 18 pages of 
Physical Tables, Logarithms, Xc. 


Will be sent Post Free to Schools and Colleges on receipt of 
Application with full Address. 


JOHN J. GRIFFIN & SONS, Ltd., 


20-26 SARDINIA STREET, LINCOLN’S INN FIELDS, 
LONDON, W.C. 


SPECTACLES 
ELECTRIC LIGHT, INCANDESCENT GAS, 


And other Powerful 


NEGRETTI & ZAMBRA’S 
THERMOSCOPIC LENSES 


Protect the Eyes from Glare, an 
RENDER THE LIGHT SOFT AKD COOL. 
N. and Z.’s SPORTING SPECTACLES, ~; “ers and having extra 
large lenses, are the best for Billiards, Riding, & 
‘ilustrated Price Lists Free by Post to all. parts of the World. 
Mororists’ AND OTHER Eve Protectors AND Face Screens. 


NEGRETT! ano ZAMBRA, 
38 HOLBORN VIADUCT, E.C._ 


BRANCHES: 465 CORNHILL ; 
TWO GOLD MEDALS PAitis 2 1900. 
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DEPARTMENT OF TECHNOLOGY. 
CITY AND GUILDS OF LONDON 
INSTITUTE. 


The Institute's EXAMINATIONS in TECHNOLOGY will be held on 
April 21, 22, 23, 24, 25, 26, 29 and 30; on May 1, 2, 3, 6, 8 and 10: on June 
and 14. 
: All applications from Local Secretaries for Examination in Technology 
must be forwarded to the Department on or before March 17. 
<a by payment of an additional fee can applications be received after 
that Gate. 
Candidates in Technology not attending any registered class should apply 
at once to the Secretary of the nearest Technical School or Local Centre. 
It is only in very exceptional cases, when no other arrangements can be 
made, that applications will be entertained for the Examination of candi- 
dates at the Offices of the Institute. All such applications should be 
addressed to the DEPARTMENT OF TECHNOLOGY, CITY AND 
GUILDS OF LONDON INSTITUTE, EXHIBITION ROAD, 
LONDON, S.W., and should be accompanied by a Postal Order for the 
amount of the fee, the subject and Grade of the Examination being clearly 
stated. 


BOROUGH OF LONGTON. 


LONGTON HIGH SCHOOL OF 
SCIENCE & SUTHERLAND TECHNI- 
CAL INSTITUTE EVENING CLASSES. 


WANTED, ASSISTANT SCIENCE MASTER for Physics and 
‘Chemistry. Good practical man desired and one who has had experience 
= teaching in an Organised Day School of Science and conducting Evening 

asses. 

Salary, £120 per annum. 

Applications to be sent in on official forms (which can be obtained from 
the undersigned) not later than Saturday, the 22nd day of March, 1902. 

Court House, W. T. COPE, 

Longton, Staffs, Secretary to the Technical 
March 5, 1902. Instruction Committee. 


BOROUGH OF WEST BROMWICH. 

The Municipal Technical Instruction Committee invite applications for 
the position of HEAD MASTER to start a mixed Day School of Science. 

Applicants must be graduates of a University, and have had previous 
teaching experience at a Science School or Public Elementary School. 

The gentleman appointed will ired to enter on the duties on July 
I, 1902. 

Commencing salary, £350 per annum. 

Particulars of duties, &c., can be obtained from the undersigned, to whom 
applications, stating age, teaching experience and qualifications, and en- 
closing copies of three recent testimonials, must be sent on or before March 


31, 1902. 
T. GILBERT GRIFFITHS, 
The Institute, Secretary to the Technical Instruction Committee. 
West Bromwich. 


UNIVERSITY COLLEGE, LONDON. 
FACULTY OF MEDICINE.. 
The SUMMER SESSION begins on May 1. 
The work is arranged so that a Student may advantageously begin his 
medical curriculum then. 
Full information may be obtained from either of the undersigned. 
- R. BRADFORD, M.D., D.Sc., F.R.S., Dean of the Faculty. 
- GREGORY FOSTER, Secretary. - 


RATIONAL AND PRACTICAL EDUCA- 
TION FOR BOYS at Clacton College, Clacton-on-Sea; for aims 
and methods see illustrated tus. Headmaster, Harold Picton, 
B.Sc.(Lond.), Gold, Silver and Research Medallist of University College. 


LIBRARIAN.— The City and Guilds of 
London Institute is prepared to appoint a Librarian at the Institute's 
Central Technical College, Exhibition Road. Salary, £100 a year.— 
Particulars of the appointment will be sent on application. 


LATYMER UPPER SCHOOL, HAMMERSMITH, W. 

School of Science requires experienced Teacher of Chemistry in April. 
Salary to begin with, £175. Apply, with copies of testimonials, to Rev. 
C. J. Smrru, Headmaster. 


PRACTICAL AND THEORETICAL TUITION 
In PHYSICS, CHEMISTRY, PHYSIOLOGY, GEOLOGY and 
BOTANY. Individual Instruction. 
R. C. T. Evans, B.Sc.(London), 
Director of the 
HEATHCOTE SCIENCE LABORATORIES, 
9 Heathcote Street, Gray's Inn Road, W.C. 


SCHOLASTIC.—Science Master required 
for Intermediate School—Graduate, Chemistry and Physics. Stipend, 
4150; non-resident.—Address, GrirritHs, SmttH, PowELL AND 
Situ, Tutorial Agents, 34 Bedford Street, Strand, London. List of 
appointments sent on application. 


“IN BIRD-LAND.” 
AN UNIQUE SERIES OF LANTERN SLIDES 


From Negatives by Mr. OLIVER G. PIKE. Showing Birds, 
Nests, Eggs and Young in their Natural Situations and Surroundings. 


“LIVING ANIMALS.” 


Fifty Slides, from recently taken Negatives. 
Sa See Nature, February 13, page 350. 
Sole Publishers: 
SANDERS & CROWHURST, 71 Shaftesbury Avenue, W. 


Lists Post Frer. 


CARNEGIE RESEARCH SCHOLAR. 
SHIPS. 


The Council of the Iron and Steel Institute will shortly proceed to award 
Research Scholarships founded by Mr. Andrew Carnegie. Candidates, 
who must be under 35 years of age, should apply before March 31 on special 
forms to be obtained from Bennert H. BrouGu, Secretary, Iron and 
Steel Institute, 28 Victoria Street, London, S.W. 


UNIVERSITY OF LONDON. 


The Senate are about to appoint a DEMONSTRATOR in the Physio- 
logical Laboratories of the University. Initial Salary, £150. Further 
information can be obtained by writing to the Princirat. Applications, 
accompanied by copies of not more than three testimonials, and giving the 
names of three references, should reach the undersigned not later than 
Monday, April 14. 


ARTHUR W. RUCKER, Principal. 


SCIENCE AND ART INSTITUTE, 


WALSALL. 

WANTED, an ASSISTANT MASTER for the Technical ag Steet 
(School of Science), chiefly to prepare boys for Advanced Science Examin- 
ations and Matriculation. Commencing salary, £120 per annum. 

Applications, stating age, qualifications and experience, and accompanied 
by not more than 3 testimonials, should be sent om or before Monday, 
March 17, to Joun Turner, Director of Technical Instruction, 


APPLICATIONS are invited up to May1 
for the position of ASSISTANT CHEMIST in an Australian Manu- 
facturing Industry. Salary, £600 pe: annum. Candidates must have 
received a thorough scientific training at a University or Institution of 
University standing, and be preferably under 26 years of age.—Further 
details can be obtained by writing to Messrs. Parbury, Henty and Co., 
20 Eastcheap, London, to whom applicati are to be add d 


UNIVERSITY COLLEGE, SHEFFIELD. 


‘The Council invite applications for the post of DEMONSTRATOR in 
‘the Bacteriological Laboratory at a salary of £150, to be increased to £200 
.per annum by annual increments of £25. 

Applications to be sent in on or before Marth 22. 
Further details may be obtained from the REGIsTRAR. 


J. BACKHOUSE & SON, 


LIMITED, 
(SCIENTIFIC DEPARTMENT) 


Supply all Botanical Material required for Lecture and Demon- 
stration purposes and for Class-work. Fresh, or preserved in 
Alcohol. Insectivorous Plants. Plants for Physiological Experi. 
ments. Museum Specimens. Micr pical Preparati 
Prices strictly moderate. 


TO SCHOOLS AND STUDENTS. 


ASTON & MANDER give a special discount to above off List 
prices for their celebrated 


DRAWING INSTRUMENTS, 


which are made in their own workshops, by skilled men, to the 
highest degree of accuracy and finish. 
lilustrated List free on mentioning NATURE. 
STUDENTS’ CASES from 4s, 6d. to £3 3s. 
61 OLD COMPTON STREET, LONDON, W. 


C. BAKER, 244 HIGH HOLBORN, LONDON. 


HIGH-CLASS SECGOND-HAND APPTS. 


Catalogue post free to readers of NATURE. 
REGULATOR CLOCKS, dead beat, jewelled pallets, mercurial pen- 
dulum, polished Mahogany case. £25 and £30. 
COOKE EQUATORIAL TELESCOPE, 7}-inch object-glass, clock 
and apparatus. 0. 
COOKE EQUATORIAL TELESCOPE, 4j-inch. £75. 
COOKE 23-inch TRANSIT INSTRUMENT. £35. 
Also several highly finished MICROSCOPES by leading makers. 
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BARGAINS IN SCIENTIFIG BOOKS. 


COLE (A. C.). METHODS OF MICRO. 
SCOPICAL RESEARCH, a Practical Guide to Microscopical 
Manipulation, ond Edition, much enlarged, and in great part re- 
——- with 10 woodcut illustrations, and index, 8vo, cloth (pub. 6s.). 
is. 9d. 

ConTENTs :—On Instruments and their Use—On Re-agents, their Con- 
stitution and Action—On the Methods of Preparation—On Microscopical 
Art—The Microscope—The Human Eye—Instruments and their Use—The 
Preparation of Animal Tissues—On Injecting Blood Vessels, &c.—On 
Staining Fluids and Staining—On Staining Bacilli and Bacteria—Clearing 
Media—Mounting Media and Cements—Embedding and Freezing—On 
Section Cutting and Microtomes—On Mounting—On the Preparation and 
Mounting: of Insects—On the Preparation and Mounting of Vegetable 
Sections—On the Preparation and Mounting of the Diatomacee—On 
Microscopical Drawing and Painting—On Photo-Micrography. 


BRITISH SOCIAL WASPS: An Intro- 


DUCTION TO THEIR ANATOMY, PHYSIOLOGY AND 
ARCHITECTURE, AND GENERAL NATURAL HISTORY. 


LANKESTER (E. RAY, M.A.). THE AD- 
VANCEMENT OF SCIENCE: Occasional Essays and Addresses. 
8vo, cloth (pub. ros. 6¢.). 3s. 4d. 

“* All of them are of more or less permanent interest, and we are glad to 
have them presented to us in the convenient form of a well printed octavo 
volume. While some of the essays are somewhat too technical for the 
general reader, the majority are of great and very general interest, well 
worthy of being read and thought over by all.” — ature. 


EIMER (G. H. T.), ORGANIC EVOLU- 
TION: AS’ THE RESULT OF THE INHERITANCE OF 
ACQUIRED CHARACTERS ACCORDING TO THE LAWS 
OF ORGANIC GROWTH. Translated by J. T. CUNNINGHAM, 
M.A. 8vo, Cloth. (Pub. 12s. 6d.) 3s. 10d: 

“Every English biologist will have to read it. . . . It contains facts and 
ideas which it behoves every biological thinker to know. . Eimer’s work 
cannot be overlooked as a contribution to the development of thought on 
this profound question ; and many of the suggestions have no small value 
as mental obstetrics.” —Academy. 

“The facts which Professor Eimer brings to support or elucidate his 
views have been gathered from a very wide field ; many of them are either 
new or newly gathered into their present connection. The book which 
records them cannot fail to be interesting and useful.” —Guardian. 


Post free in the United Kingdom. 


H. J. GLAISHER, New and Remainder Bookseller, 
57 WicmorE STREET, Lonpon, W. 


De®” Catalogues post free on application. 


Sales by Auction. 


BRITISH AND FOREIGN LEPIDOPTERA, CABINETS, &c. 
MR. J. C. STEVENS will Sell by Auction, 


at his Great Rooms, 38 King Street, Covent Garden, London, on 
MARCH 18, at half-past 12 o'clock precisely, a portion of the ex: 
tensive and valuable Collection of British and Foreign Lepidoptera 
and other Orders of Insects formed by the late Puitip Crow Ley, 
Esq., F.C.S., F-Z.S., &c., of Waddon House, Croydon, together with 
the Entomological Cabinets in which they are contained. Further 
aos of the same will be disposed of in the months of April and 
ay. ‘ 


BROWNING’S 


ASTRONOMICAL TELESCOPES 


3 eyepieces, star finder, vertical steadying rod, and 
fixing on claw stand ... .. incase £10 10 O 


“COLLEGE” TELESCOPE, with 3in. 0.G., 3 eye- 
pieces, on claw stand .., .. incase £6 10 O 


STUDENT’S TELESCOPE ... » £5 6&6 O 


EQUATORIAL TELESCOPE, 3 in. 0.G., best Equa- 
torial mounting, on strong oak stand... £25 O O 


PRICE LISTS POST FREE. 
JOHN BROWNING, 63 Strand, London. 


-hotography in 


SANGER 


Natural | 
Colours.  rroccss 


A simple, inexpensive, and reliable process, based upon sound 
scientific principles, for obtaining photographs of any object in 


GENERAL NATURAL HISTORY SALE. 
TUESDAY, MARCH 235, aT 12.30. 


MR. J. C. STEVENS will offer at his 


Rooms, 38 King Street, Covent Garden, W.C., a very interesting 
Catalogue of Natural History Objects, and also Ethnological Speci- 
mens, Fine Heads and Horns of Animals, Lepidoptera and Coleoptera, 
a special lot of Shells named and classified from British New Guinea, 
some special lots of Birds’ Eggs, and other important lots. 

On view Monday 2 to 5, and Morning of Sale. Catalogues on application. 


its natural colours, faithfully reproducing every shade and tint. 


All Apparatus and Materials for working the 
process now ready. 


CORRE LANTERN SLIDES, from... &= 10 O 


THREE COLOUR FILTERS from 15/- per Set. 
NEW DESCRIPTIVE BOOKLETS AND CATALOGUES NOW READY. - 


gee See ‘‘ Nature,” October 31, page 657. 


GLASS BLOWING. 


All kinds of Experimental Glass Blowing promptly 
and correctly carried out for Scientific Men, Labor- 
atories, &c., from rough Drawings. 

INVENTORS’ IDEAS WORKED OUT AS PER INSTRUCTIONS. 


A. C. COSSOR, 54 Farringdon Road, London, E.¢. 


(CONTRACTOR TO H.M. GOVERNMENT). 


FACTORY AND OFFICES: 


Nore.—Gray’s Inn Passage is the second turning on the right in Red Lion 


“Natural Colour Photographs made to order from Natural | 
History Specimens, Microscopic Objects, Works of Art, | 
| &e., either as lantern Slides or larger transparencies. 


APPARATUS AND MATERIALS FOR 
ORTHOCHROMATIC PHOTOGRAPHY AND PHOTO- 
MICROGRAPHY. 


SANGER SHEPHERD & CO., 


, 6, & 7 Gray’s “INN PassaGE, 
OLBORN, Lonpon, W.C. 


Rep Lion STREET, 


Street, coming from Holborn. 


f 
i 
C 
With Illustrations of the different Species and their Nests. By 
EDWARD LATHAM ORMEROD, M.D. (Pub. 7s. 6d.). 3s. 3d. —— Fars, 
*“UNIVERSITY” TELESCOPE, with 3in. 0.G., ee 
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GOERZ ANSCHUTZ 
FOLDING CAMERA 


res up to 1-ro0oth a and can be used for every 


Gives ex; 
ind of photographic work. Its special features are 


EXTREMELY 
LIGHT, 
SMALL 
AND 
PORTABLE. 


The Cameras are all fitted with THE CELEBRATED 


GOERZ 
DOUBLE ANASTIGMATS, 


f. 6. 8. 


Splendidly illustrated Price List will be sent free on 
application if this paper is mentioned. 


4 & 5 HOLBORN CIRCUS, LONDON, E.C. 


Kept in Stock in London at the London Stereoscopic and Photo- 

aphic Co., Ltd., 106 and 108 Regent Street, W., and 54 Cheapside, 
£ .; G. Houghton & Son, 89 High Holborn, W.C.; J. Fallowfield, 
146 Charing Cross Road, W.; J. F. Shew & €o., 88 Newman Street, 
Oxford Street, W.; J. I. Chapman, Photographic Chemist, 7 Albert 
Square, Manchester ; Rae Brothers, 134 St. Vincent Street, Glasgow. 


ROSS’ tew move 
PRISM BINOCULAR GLASSES. 


“‘ The Power and Field of a Telescope in the compass of an 
Opera Glass.” 


Combining—PERFECT MECHANICAL CONSTRUCTION, 
EXTREME PORTABILITY and RIGIDITY, 
HIGH POWER and SPLENDID DEFINITION. 


Focussing by Adjustment 
of Eyepieces. 
Magnification. Price. 

8 diameters ... £8 O O 

900 


10 ” 

12 10 0 0 
With spiral focussing arrangement and 
one adjustable eyepiece, 10s. each extra. 
Send for COMPLETE CATALOGUE of 


MICROSCOPES, TELESCOPES, 

PHOTOGRAPHIC LENSES 

CAMERAS AND - 
APPARATUS OF ALL DESCRIPTIONS. 


Gotp Mepats and HicHest Awarps 
AT ALL Great EXHIBITIONs. 


Awarded THe Granp Prix, Paris 1900. 
. MANUFACTURING 
ROSS, LTD. opticians - 
111, NEW BOND STREET, LONDON, W., 
And 31, COCKSPUR STREET, CHARING CROSS, S.W. 


PARIS: 35, BOULEVARD DU TEMPLE. 
AND OF ALL LEADING DEALERS. 


LONDON MADE. 


JUST PUBLISHED. Ninru Epirion, Revised. Large 
Crown 8vo. 383 pages. With Frontispiece and numerous 
i ms. Price 7s. 6d. 


A TREATISE ON 
MINE-SURVEYING, 


BY 
BENNETT H. BROUGH, A.R.S.M., F.G.S., F.1.C. 
ABRIDGED CONTENTS.—General Explanations.—Measure- 
ment of Distances.—Miner’s Dial.—The Magnetic-Needle.— 
The Fixed Needle.—German Dial.—Theodolite.—Traversing 


Underground. —Surface - Surveys.—Plotting.— Calculation of © 
Areas.— Levelling. — Measuring Distances by Telescope.— | 


Setting-out.—Mine-Surveying Problems.—Mine Plans.—Photo- 
graphic Surveying.—Appenaices. 

Colliery Guardian.—‘‘We have again to congratulate the 
author of this work on the issue of another edition of what is uni- 
versally acknowledged to be the standard work on the subject.” 


Crown 8vo. Handsome Cloth. With Illustrations. 8s. 6d. net. 
SANITARY ENGINEERING: 


A Practical Manual of Town Drainage and Sewage 
and Refuse Disposal. 


BY 
FRANCIS WOOD, A.M. Inst.C.E., F.G.S. 


GENERAL 
city of Water in Pipes. —Earth Pressures and Retaining Walls. 
—Powers.—House Drainage.—Land Drainage.—Sewers.— 
Separate System.—Sewage Pumping.—Sewage Ventilation. — 
Drainage Areas.—Sewers, Manholes, &c.—Trade Refuse.— 
Sewage Disposal Works.—BACTERIOLYSIS.—Sludge Disposal, 
—Construction and Cleansing of Sewers.—Refuse Disposal, — 
Chimneys and Foundations. 

‘*A book whith in many respects may be considered com- 
plete of its kind. . . ."—Pudlic Health Engineer. 


Lonpon: CHARLES GRIKFIN & CO., LTD., 
Exgrer STREET, STRAND. 


CROMPTON & (O., 


LIMITED. 
ARC WORKS, CHELMSFORD. 


Manufacturers of High-Class 


ELECTRICAL .. 
. INSTRUMENTS 


FOR MEASURING AND TESTING 
PURPOSES. 


POTENTIOMETERS, 
GALVANOMETERS, 
STANDARD RESISTANCES, 
VOLTMETERS, 
AMPEREMETERS, 
&c., &c., 
FOR SCIENTIFIC AND PRACTICAL USES. 


ILLUSTRATED CATALOGUE FREE ON APPLICATION. 
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EWING’S 


EXTENSOMETERS. 


To the WRITE FOR PARTICULARS 
SCIENTIFIC INSTRUMENT CO., Ltd., 


CAMBRIDGE. 


COX’ S RECORD TUBE 


THAT WON THE 


GOLD MEDAL 


(only award) 
OF THE | 


RONTGEN SOCIETY’S 
TUBE COMPETITION 


for the best X-Ray Tube for 
both Photographic and Screen 
Work, which was open to the 
World, and for which 25 

Tubes, by various makers, 


competed. PRICE BACH. 


Actual Manufacturers of 
INDUCTION COILS and 
APPARATUS for X-RAYS & 
WIRELESS TELEGRAPHY. 


Of rue HIGHEST QUALITY 
anv FINISH on ty. 


As supplied by us to H.M. 
Government and the leading 
Hospitals and X-Ray and 
Wireless Telegraphy Workers 

throughout the World. 


@@™ Call or Write for our Illus- 
trated List, with Testimonials 
and Illustrated Instructions 
upon how to work, Post Free 
to Readers of NATURE. 


HARRY W. COX, Lto., 9, 10, & 11 CURSITOR STREET, CHANCERY LANE, LONDON. 


MARCONI'S 


LTD. 
MANUFACTURERS OF 


HIGH-CLASS 


10 inch INDUCTION COILS. 


SPECIALLY RECOMMENDED FOR X-RAY WORK. 


These Coils are of the highest efficiency and 

are not liable to get out of order. They can be 

supplied with or without vibrating break, and with 

discharge rods fitted with horizontal adjustment, 

or with ball socket adjustment, at the option 
of the purchaser. 


LIL 


FOR PRICES AND PARTICULARS APPLY TO 


WIRELESS TELEGRAPH CO. 


18 FINCH LANE, LONDON,E.C. 


W.F. STANLEY &CoO., 


LIMITED. 


HIGH-CLASS SURVEYING 


AND 


DRAWING INSTRUMENTS. 


Highest Awards in all Competitions. 
Two Gold Medals. 
PROFESSOR FULLER'S 


CALCULATOR, 


500 inch log. line on 
PRICE ... £3 


GREAT TURNSTILE, HOLBORN, LONDON. 
. For Photography, Unsurpassed for fine definition. 


Coxe JENses 


Srovcutow Woens LEICESTER, 
ane 18 LONDON. W, 


DARTON’S LATEST 
IMPROYED SELF-RECORDING 
BAROGRAPH. 


FITTED WITH LEVER MOVEMENT. 

Can be obtained through all Opticians, or of 
the Makers, 
F.DARTON & Co., 
CLERKENWELL OrtTicaL Works, 

i 142 ST. JOHN’S ST., LONDON. 
Fully List of Meteorological 

(including above) Post free, also List of Electrical Novelties 
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THE MOST NUTRITIOUS, | TO SCIENCE LECTURERS. 
HUGHES’ PHOTO-ROTOSCOPE CINEMATOGRAPHS. 
THE MOST PERFECT. 
GRA anil No Flickering. Superb Mechanism. Price £27 7 0. 
' TEFUL COMFORTING. The Moto-Photo Camera for taking the Pictures. 
Illustrated Lists, 2d.. 
See Mr. Hucuss’ PATENT COMBINATION OPTICAL LANTERN, 
&c. Miniature Triple Lantern constructed for B. J. MatbEN, Esq.; great 
, BREAKFAST—SUPPER. success. New Oxyhydrogen Microscope. Science Lanterns for Class De- 
monstration. Magnificent Results. Docwra Triple, Prize Medals, Highest 


» | | Award. Supplied to the Royal Polytechnic Institution, Dr. H. Grartan 

Guinness, &c. Patent Pamphengo Science Lanterns. The Universal 

Lantern 4-inch Condensers, 4-wick Lamp, Portrait Combination front 

Lenses, 18s. 6d., Marvellous value. Science Lecture Sets. Novelties. 

ad i L. L The Lantern Kaleidoscope. Cheapest Lantern Outfits in the World. 

Grandly Illustrated Catalogue, over 180 choice Engravings, 6d. ; 

Postage, 44. Small Illustrated Catalogue, 100 pages, free, sd. List of 

Are invaluable for Indigestion, Biliousness, | °,°0 Slides and 300 Lecture Sets, Science Subjects, Views, &c., 64. ; 


Postage, 2d. Pamphlets Free. W. C. HUGHES, Spsgciauisr, 


Headache, Heartburn & Fluctuating Appetite | Brewster House, 82 Mortimer Road, Kingsland, N. 


THE SCENERY OF ENGLAND, AND THE CAUSES TO 


WHICH IT IS DUE, By the Right Hon. LORD AVEBURY, F.R.S., D.C.L., LL.D. Cantab. Dubl. 

‘et Edin., &c. With numerous Illustrations, Diagrams and Map. 8vo. 155. net. 
COUNTY GENTLEMAN.—“ Lord Avebury’s wide range of knowledge and painstaking research have never been so 
clearly shown as in this delightful work, the most erudite of the many volumes that have come from his pen. . . . The informa- 


tion is conveyed to the reader with all the old charm and fascination that made Sir John Lubbock’s many previous writings so 
welcome to his countrymen at all times,” ; 


THIRD THOUSAND. 
BENJAMIN KIDD’S NEW BOOK. 


PRINCIPLES OF WESTERN CIVILISATION. 


8vo. 155. net. 


SPECTATOR (Second Notice).—‘‘ What is of more importance is the variety of points touched, the novelty and breadth of 
the hopothesis. and its application. It is no less than a new Philosophy of History. . . . All minor blemishes are of little 
importance compared with ‘the drift and sweep of the whole, which are irresistible. If the formulation halts, the general 
argument develops itself with great and growing force ; if here and there the writing is inadequate, the general eloquence is very 
marked, and kindles again and again into a glow of beauty and intensity.” 


ATLAS OF PRACTICAL ELEMENTARY ZOOTOMY. 


(Being a Revised Edition of the Zoological Portion of the Atlas of Practical Elementary Biology.) By G. B. HOWES, 
LL.D., F.R.S., Professor of Zoology, Royal College of Science, London. With a Preface to the First Edition by the 
. late Rt. Hon. Professor T. H. HUXLEY, 4to. ros. net. 


ROYAL COLLEGE OF SCIENCE MAGAZINE.—“ Zoologists will welcome the revised edition of the Zoological portion 
of the Atlas of Practical Elementary Biology, a work which has proved so beneficial to students since its publication in 1885. 
Many important additions have been made both in figures and text.” 


FOURTH EDITION NOW READY. 
CLASS-BOOK OF GEOLOGY. Wooden 
Fourth Edition. Globe 8vo. 55. 
SECOND EDITION NOW READY. 


THE GASES OF THE ATMOSPHERE, THE HISTORY OF 


THEIR DISCOVERY. By Professor WILLIAM RAMSAY, F.R.S. With Portraits. Extra crown 8vo, 6s. net. 


THE ELEMENTS OF PHYSICAL CHEMISTRY. 


By Professor HARRY C. JONES. 8vo. 17s. net. 


THE PHYSICAL REVIEW. 


No. 1. VoL. XIV. . JANUARY, 1902. Price 3s. Net. 


ConTENTS.—On the Relation between Density and Index of Refraction of Air. By Henry G. Gale.—Measurement of the 
Internal Resistance of Galvanic Cells. By C. H. Ayres, Jr.—On the Dielectric Constant of Dilute Electrolytic Solutions. By 
A. de Forest Palmer.—A Study of the Action of Sound Waves on Unignited Jets of Gas. By.F. L. Tufts.—Some Diffraction 
Photographs. By W. S. Franklin.—Note.—New Books. 


MACMILLAN AND CO., LIMITED, LONDON. 
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Phcenix Assurance Co., Ltd. 


PHCENIX FIRE OFFICE, 


{9 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W. 
ESTABLISHED 1782. 

MODERATE RATES. ABSOLUTE SHCURITY. 
ELECTRIC LIGHTING RULES SUPPLIED. 
LIBERAL LOSS SETTLEMENTS. 
PROMPT PAYMENT OF CLAIMS. . 
LOSSES PAID OVER £25,000,000. 


ESTABLISHED 1851. 


BIRKBECK BANK. 


Southampton Buildings, Chancery Lane, London. 
lo DEPOSIT ACCOUNTS .. 
3 repayable on demand. 
The BIRKBECK ALMANACK, with full particulars, post free. 
FRANCIS RAVENSCROPT, Manager. 


Minerals, Rocks, Fossils, Metallic Ores, Rough Precious Stones, &c. 


Collections of above for Prospectors, Mining Engineers, 
Technical Schools, and for Private Study. 


MINERALS FOR ALL PURPOSES. ROCKS FROM NUMEROUS LOCALITIES. FOSSILS 
FROM ALL BRITISH FORMATIONS. 


ROCK SECTIONS :— 
ALL LISTS FREE OF 
JAMES R. GREGORY & co, 
MINERALOGISTS, &c., 


To Science & Art Department, British, Indian, & Colonial Museums, &c. 
Olfice and Stores ;— 


i, KELSO PLACE, STANFORD RD., KENSINGTON, W. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms, Amceba, Arcella, Actinosphzrium, 
Vorticella, Stentor, — Floscularia, St » Melicerta, and many 
other Specimens of d Life. Price 1s. per Tube, Post Free. Helix 


pomatia, Astacus, y Ba hing Rana, Anodon, &c., for Dissection purposes — 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. , 

The following animals can always be supplied, either living 

; Clava, Obeli 
Aphrodite, Arenicola, Lanice, Terebella; Lepas, Balanus, Gammarus, 
Ligia Mysis, Nebalia, Carcinus ; Patella, Eledone, 
Bugula. risia, Pedicellina; Holothuria, Asterias, Echinus; Ascidia, Salpa 
(preserved), Scyllium, Raia, &c., &c. 

For prices and more detailed lists apply to 

Biological Laboratory, Plymouth. THE DIRECTOR. 


ALBERT EDWARD JAMRACH 
(Late CHARLES JAMRACH), | 
NATURALIST, 

180 ST. GEORGE STREET EAST. 


Im ements f Savage Wartere, Idols, Sacred Masks, Peruvian Renerp 
4 ukis China, Gongs, Shells, and other Cusies. 


NEW SYSTEMATIC COLLECTION OF 
335 ROCKS AND THIN SECTIONS, 


according to H. Rosensuscu, “ Elemente der Gesteinslehre.” 
I. Aufl, Stuttgart, 1901. 

This collection, A, is an extension of the former one of 250 rocks and thin 
sections ; but there are some changes of importance : firstly, a great number 
of new and ever gee types of packs have been ded or exchanged 
for others ; secondly, as the “‘ El er G * are not only a 
treatise on massive rocks but eA on the sodimentary, and the 
crystalline schists, this collection also contains ‘the most important 
types of these families of rocks. Great care has been taken to select only 
such rocks which clearly show all the characteristics of the type. 

Again, we have also selected out of this collection two smaller ones, 
B and C, of 250 and 165 specimens respectively. 


The prices are as follows: 
A. 335 specimens of rocks ... 419 
335 thin sections, in elegant case ~ £21 0 0 
B. 250 specimens of rocks ... 413 10 0 
250 thin sections, in elegant case 415 10 0 
C. 165 specimens of rocks ... on £8 10 o 


165 thin sections, in elegant case i 410 0 
In the same way as before, to each collection will be ‘added a printed 
description (about 140 pages) of the macroscopical and microscopical 
features of each work, containing also a description of the petrographical 
microscope for the use of students. 
COLLECTIONS OF MINERALS, FOSSILS, METEORITES, 
PURCHASED FOR CASH OR EXCHANGED. 


Dr. F. KRANTZ, 


RHENISH MINERAL OFFICE, BONN-ON-RHINE, GERMANY. 
ESTABLISHED 1833. 


WATKINS & DONGASTER, 


NATURALISTS, 


4ND MANUFACTURERS OF 


CABINETS AND APPARATUS 


FOR ENTOMOLOGY, BIRDS’ EGGS AND SKINS, AND ALL 
BRANCHES OF NATURAL ATURAL HISTORY. 


SPECIAL SHOW-ROOM FOR CABINETS, 
De Our Catalogue (96 pp.) Post free on application. 


N.B.—For Excellence and Superiority of Cabinets 
references are ‘te distinguished 
patrons, Museums, Colleges, &c. 


A LARGE STOCK OF INSECTS, BIRDS’ EGGS 
AND SKINS. 


Birds, Mammals, &c., Preserved and Mounted by First-class Workmen 
true to Nature. 


All Books and Publications on Natural History supplied. 


36 STRAND, LONDON, W.C. 
(Five Doors from Charing Cross.) 


COLLECTIONS OF 


MINERALS, ROCKS or FOSSILS 


to pocavat the leading Text-books on 


GEOLOGY, PHYSIOGRAPHY and MINERALOGY. 
so Specimens in Box, 12/6 ; 100 do., 21/+; 200 do., 42/- 
A large Stock of Minerals, Rocks, Fossils and Microscopic Objects 
Sor selection. 
CATALOGUES GRATIS. 


Geologists’ Hammers, Cabinets, Card Trays, Glass-capped Boxes, &c., 
c., always in stock. 


THOMAS D. RUSSELL, 
78 NEWGATE STREET, LONDON, E.C 


NOTICE.—Advertisements and business letters for NATURE should be addressed to the Publishers; Editorial 
communications to the Editor. The telegraphic address of NATURE is “ PHUSIS,” LONDON. 


SUBSCRIPTIONS TO 
To ALL PLACES ABROAD :— 


Cheques and Money Orders payable to MACMILLAN & CO., Limited. 
OFFICE: ST. MARTIN’S STREET, LONDON, W.C. 


CHARGES FOR ADVERTISEMENTS. 


* 

*Three Lines in Column . 
o10 
One Eighth Page, or Quarter Column . .018 6 
uarter Page, or Halfa Column. ....115 © 
.6 
# The first live being in heavy type is charged for as Two Line 
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TOWNSON & MERCER, 
1798.) 
Reta —89 BisnopsaaTe Street -WHOLESALE—34 Camomice Street. £.¢. 
Setensise Apparatus Manufacturers and Laboratory 
Outfitters to the Home and Colon ae of 
H.M, Scientific dleges, 


and the various industries throughout the wee 
Cc. 772 ted Catalogue of over 50 pages, with about Lilus- 
Boots.) 


ELECTRICAL MEASURING INSTRUMENTS 
and PROTECTED RHEOSTATS. | 
ILLUSTRATED°LIST “POST FREE ON APPLICATION. 


“trations, 2s. 6d., or by Post 3s. “(Free to Colleges and Sc 


THE CHEAPEST DEAD-BEAT INSTRUMENTS OBTAINABLE. 
See Nature,” January 30, page 304. 


RADIOGRAPHIC LIST POST FREE. | 2 MONSTRATIO .. Specially de- 
ELECTRIC HEA TING APPARATUS | “May be used with Electric or Linligbt, for 


Illustrated Catalogue 1/6 post tree (allowed on first order). or’ vertical projection, with prism for erection.» The ~ ventilation is 


ISENTHAL & CO., Fite sgos fof make thfoughout, and isthe text an 
85 MORTIMER STREET, LONDON, WwW. 


cheapest lantern on the market. £10 
DIF CTION SLIDE. 34” x 3}” Lantern Slide, ruled with 
to the inch, for direct projection of the Spectrum colours, 
Contractors to the Admiraity, War, India, and Colonial Offices, &c.° | rings, &c. 


lor experiments in interference, of Newton's 
6. 


CONTRACTORS TO HIS MAJESTY’S GOVERNMENT. 


Cc. E. MULLER, ORME co., 


148 HIGH HOLBORN, LONDON, W.C. i 


Ana at 194 OXFORD STREET, MANCHESTER (adjoining Owens College). 
MANUFACTURERS OF APPARATUS FOR TEACHING 


CHEMISTRY, PHYSICS, MECHANICS, 
HYDROSTATICS, &c. 


DEALERS IN PURE AND COMMERCIAL CHEMICALS. 
pe SPECIAL TERMS TO COLLEGES, SCHOOLS, INSTITUTES, &c. -@i 
Scientific Glass-Blowing from Sketch prosnptly executed by our own workmen. 
Scientific Apparatus repaired. Students’ sets of Apparatus. 

NEW ELECTRICAL LIST-JUST READY. SPECIAL LIST OF BALANCES. POST FREE. 


{ 


PRINTING, 


COMPANYS ENLARGING. 
AMERAS TELD GLASSES 


KODAKS (with Goerz Lenses) Pose, 10 Ditto Ir 00 
e- 106 & 108 REGENT STREET, W., and 54 CHEAPSIDE. 
Sons, Li Bread Street Queen Victoria Street, in London, and published ACMILLA 
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BRASS CIRCULAR HORIZONTAL =@& 
SUN-DIALS.. . 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


To the solid ground ° 
Of Nature trusts the mind which builds for aye.” —WoRDSWORTH. 


No. 1690, VOL. 65] 


_ THURSDAY, MARCH 20, 1902. 


[PRICE SIXPENCE. 


Registered as a Newspaper at the General Post’ Office.}:: 


{All Rights are Reserved. 
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TON & CoO 


NEW 
OPTICIANS TO HIS MAJESTY THE KING AND GOVERNMENT, 


3 FLEET STREET, LONDON. 


“THE NEW 


“LONDON” 
MICROSCOPE. 


With Eye-piece § inch, } inch 
Object - glasses, in Mahogany 
Case 


£5 12s. 6d. 


Double Nose-piece, 9/- extra. 
Focussing Substage, 14/6 extra. 


R. & J. BECK, Ltd., 
68 CORNHILL, 


LONDON. 


>» 


‘SUN-DIALS. 


., | be adapt 


FULL AND DESCRIPTIVE PRICE LIST 
ON APPLICATION... 


Base-board is made to fold 
so that the Lantern can be 
packed into a box 184 Xx 8} 
X 20} 


| This Universal Lantern” 
| has been devised for the 

| projection. of, experiments » , 

| andslideseither horizontally _ 

or verticall; can easily 

for. use as a Paice ComPLete 
Lantern Microscope. The - @ 
. No Science Schbol is com- 
plete without one. Will be 
sent on approval if desired. 


REYNOLDS BRANSON, Litd., 
ESTIMATES AND] LEEDS. [CaTaLocugs Free. 


SPECTACLES 
ELECTRIC LIGHT, INCANDESCENT GAS, 


And other Powerful Illuminants. 


NEGRETTI & ZAMBRA’S 
THERMOSCOPIC LENSES — 


Protect the Eyes from Glare, and 
RENDER THE LIGHT SOFT AND COOL. 
N. and Z.’s SPORTING SPECTACLES, close-fitting and having extra 
large lenses, are the best for Billiards, Riding, &c. wy 
Tliustrated Price Lists Free by Post to all parts of the World.’ 
Mororists’ AND OTHER Eve Protectors AND Face SCREENS. 


NEGRETTI ano ZAMBRA, 
38 HOLBORN VIADUCT, E.C. 


BRANCHES : 46 CORNHILL; 122 
TWO GOLD MEDALS PARIS EXHIBITION 1900. 


GENERAL LIBRAR) 
cm a 
NEWTON & CO. S GARDEN 
\ 
| 
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Inp1a Orrice, Lonpon, 
March 15, 1902. 


INDIAN GEOLOGICAL SURVEY 
DEPARTMENT. 


Three vacancies in the Indian Geological Department. Candidates 
should apply in writing to the Under rong = A of State, India Office, 
Whitehall, S.W., on or before we 15, 1902, with certificates as to qualifi- 
cations and character. (1) TWO ASSIS ANT SUPERINTEN DENT- 
SHIPS (Permanent graded staff). Qualifications: Age about 25, good 
character, good health and active habits, a University degree and one or 
two years’ practical work on a geological survey, or in a mine, or 
in a chemical laboratory. Initial salary, 350 ——- a month, with 
annual increments, and grade promotion. (2) ONE TEMPORARY 
(FIVE YEARS) APPOINTMENT AS MINING SPECIALIST. 
Qualifications: Age under 30, good character, good health and active 
habits, diploma of a mining college or Royal College of Science, and 
practical experience in geological surveys, and in ore mining as an 
assistant manager. Salary offered, from 600 to goo rupees a month, accord- 
ing to qualifications. . 

Sor urther particulars apply to the Secretary, Revenue Department, 
India Office, Whitehall, S.W. 

A. GODLEY, 


Undef Secretary of State. 
BOROUGH OF LONGTON. 


LONGTON HIGH SCHOOL OF 
SCIENCE & SUTHERLAND TECHNI- 
CAL INSTITUTE EVENING CLASSES. 


WANTED, ASSISTANT SCIENCE MASTER for Physics and 
Chemistry. practical man desired and one who has had experience 
is teaching in an Organised Day School of Science and conducting Evening 

asses. 

Salary, £120 per annum, 

Applications to be sent in on official forms (which can be obtained from 
the undersigned) not later than Saturday, the 22nd day of March, 1902. 

Court House, W. T. COPE, 

Longton, Staffs, S 
+ March 5, «902. 


BOROUGH OF WEST BROMWICH. 

The Municipal Technical Instruction Committee invite applications for 
the position ofp HEAD MASTER to start a mixed Day School of Science. 

Applicants must be graduates of a University, and have had previous 
teaching experience at a Science School or Public Elementary School. 

The gentleman appointed will be required to enter on the duties on July 
1, 1902. 

Commansinis salary, £350 per annum. 

Particulars of duties, &c., can be obtained from the undersigned, to whom 
<peneetions, stating age, teaching experience and qualifications, and en- 
closing copies of three recent testimonials, must be sent on or before March 


I, 1902. » 
— T. GILBERT GRIFFITHS 
The Institute, Secretary to the Technical Instruction Committee. 
West Bromwich. 


NATURAL SCIENCE MASTER required 
at THE NORTHAMPTON AND COUNTY MODERN AND 
TECHNICAL SCHOOL in the place of Dr. Harris, who has been 

ppointed Head of the Sutherland Institute and High School, 

Longton. Must have taken high University honours in Chemistry and 

be able also to teach Physics. Will be required to begin work as soon 

as possible in April. Salary, £180 per annum ; non-resident.—Apply 
stating School, University Honours and experience to the HEav» 

MASTER, at the School, Northampton. Nothing returnable to be sent* 


MERTON COLLEGE, OXFORD. 
EXHIBITION IN LAW. 


An Exhibition, of the annual value of £60, will be awarded in June, 1902 
after an Examination including Elementary Classics, Mathematics, and 
Natural Science. The Exhibitioner will be expected to read for a Final 
School of Law. 

For full particulars apply to the Junior Bursar, Merton College. 


REQUIRED by APRIL 14, or as soon 
after as possible, an ASSISTANT SCIENCE TEACHER. Chief 
Subjects: Chemistry, Mathematics, and Physics. Experience in 
ey work and ability to conduct a class of 40 children essential. 

4100 per annum, payable monthly.—Agely at once to Heap 


ytothe Technical 
Instruction Committee. 


ary 
erg Addey and Stanhope School for Boys and Girls, New Cross 


BIRKBECK INSTITUTION, 


Breams Buildings, Chancery Lane, E.C. 


Principat: G. ARMITAGE-SMITH, M.A. 


Science Classes with Practical Work. 


DAY AND EVENING COURSES for— 
UNIVERSITY of LONDON.—B.Sc. Pass and Honours, 
Inter. Sci., Prelim. Sci., and Inter. M.B. (Chemistry) Examinations. 
CONJOINT BOARD, DENTAL and PHARMACEUTICAL 

EXAMINATIONS. 


COMPLETE DAY COURSE IN METALLURGY AND MINING. 
HIGHLY EQUIPPED LABORATORIES, for— 


CHEMISTRY, PHYSICS, BIOLOGY (ZOOLOGY and BOTANY), 
METALLURGY, GEOLOGY and MINERALOGY. 


EVENING CLASSES in all BRANCHES of SCIENCE. 
Prospectus free. Calendar (Session 1901-2) 6d. By post 8d. 


ST. THOMAS’S HOSPITAL MEDICAL 
SCHOOL, 
ALBERT EMBANKMENT, S.E. 


The SUMMER SESSION will commence on May tr. 

St. Thomas's Hospital being one of the Medical Schools of the University 
of London, provision is made for the courses of study prescribed for the 
Preliminary Scientific, Intermediate, and Final Examinations in Medicine. 

Students entering in the Summer are eligible to compete for the Science 
Scholarships of £150 and £60, awarded in October. 

All Appointments are —_ to Students without extra payment. 

Tutorial Classes are held prior to the Second and Final Examinations of 
the Conjoint Board in January, April, and July. 

A Register of approved lodgings and of private families receiving Boarders 
is kept in Secretary’s Office. 

Excellent Day Club acc dation is provided in the School Building, 
and an Athletic Ground at Chiswick. 

Prospectuses and all particulars may be obtained from the Medical 
Secretary, Mr. G. RENDLE. 

H. G. TURNEY, M.A., M.D.Oxon., Dean. 


COACHING. 


CHEMISTRY, PHYSICS, BOTANY, GEOLOGY and PHYSIOLOGY 
for MEDICAL, UNIVERSITY and other EXAMINATIONS. 
‘ PRACTICAL and THEORETICAL. 
For particulars apply to R. C. T. EVANS, B.Sc. London. 
Heathcote Science Laboratories, 
9 Heathcote Street, Gray's Inn Road, W.C. 


RATIONAL AND PRACTICAL EDUCA- 
TION FOR BOYS at Clacton College, Clacton-on-Sea; for aims 
and methods see illustrated prospectus. Headmaster, Harold Picton, 
B.Sc.(Lond.), Gold, Silver ond Research Medallist of University College. 


LIBRARIAN.—The City and Guilds of 
London Institute is prepared to appoint a Librarian at the Institute's 
Central Technical College, Exhibition Road. Salary, £100 a year.— 
Particulars of the appointment will be sent on application 


SCHOLASTIC.—Science Master required 
for Intermediate School—Graduate, Chemistry and Physics. Stipend, 
4150; non-resident. Also for London School, Master for Mathes., Che- 
mistry and Physics. Salary, £100; non-resident.—Address, GRIFFITHS, 
SmitH, Powgctt anp Situ, Tutorial Agents, 34 Bedford Street, 
Strand, London. List of appointments sent on application. 


WHAT OFFERS FOR “NATURE” 


sted within seven days of publication ?—Address, CaTCHPoot, 5 
Victoria Drive, Moss Lane, Aintree, Liverpool. 


APPLICATIONS are invited up to May 1 
for the position of ASSISTANT CHEMIST in an Australian Manu- 
facturing Industry. Salary, £600 per annum. Candidates must have 
received a thorough scientific training at a University or Institution of 
University standing, and be ontaain under 26 years of age.—Further 
details can be obtained by writing to Messrs. Parbury, Henty and Co., 
20 Eastcheap, London, to whom applications are to be addressed. 


WANTED as Assistant to the Manager of 


the Chemistry Department of a large firm of Apparatus Makers, one 
who has a fair knowledge of: Chemistry, is neat, and who is capable of 
writing a businesslike letter. State.age and experience.—“‘ Bacterium,” 


c/o NATURE. 


J. BACKHOUSE & SON, 


LIMITE, 
(SCIENTIFIC DEPARTMENT) 
YVorR=E. 


Supply all Botanical Material required for Lecture and Demon- 
stration purposes and for Class-work. Fresh, or preserved 
Alcohol. Insectivorous Plants. Plants for Physiological Experi- 
ments. Museum Specimens. Microscopical Preparations. 
Prices strictly moderate, 
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J. & A. CHURCHILL'S LIST. 


In one 8vo volume, cloth, 28s. ; half-calf, 32s. 
With 23 Plates and more than 800 Figures in the Text, making 
a total of 


NEARLY 1000 ILLUSTRATIONS. 


CARPENTER’S MICROSCOPE 
AND ITS REVELATIONS. 


EIGHTH EDITION. 


ENLARGED AND REVISED THROUGHOUT. 


‘By the Rev. W. H. DALLINGER, 
D.Sc., D.C.L., LL.D., F.R.S. 


BENTLEY AND TRIMEN’S 
MEDICINAL PLANTS; 


being Descriptions with original figures, of the Principal Plants 
employed in Medicine, and an account of their Properties and 
Uses. In 4 vols., large 8vo, with 306 Coloured Plates, bound 
in Half Morocco, Gilt Edges, £11 115. net; or, with Plates 
not Coloured, Cloth binding, 45 55. net. 


By J. REYNOLDS GREEN, Sc.D., F.R.S., 
Professor of Botany to the Pharmaceutical Society. 


AN INTRODUCTION TO 
VEGETABLE PHYSIOLOGY. 


With 184 Illustrations, 8vo, tos. 6d. 


A MANUAL OF BOTANY. 


In Two Vols., Seeond Edition, with nearly 1200 Illustrations, 


Vol. IL—MORPHOLOGY AND ANATOMY. 7s. 6d. 
Vol. IIL—CLASSIFICATION AND PHYSIOLOGY. tos. 


Professors CLOWES and COLEMAN’S 


ALLUSTRATED CHEMICAL HANDBOOKS 


For Colleges, Technical Institutes, Polytechnics, Organised 
Science Schools, and Schools generally. 
PRACTICAL CHEMISTRY and QUALITATIVE ANALYSIS. Seventh 

Edition. &s. 6d. 
QUANTITATIVE ANALYSIS. Fifth Edition. os. 
ELEMENTARY PRACTICAL CHEMISTRY and QUALITATIVE 
ANALYSIS, Third Edition. 3s. 6d. 
INTRODUCTION TO QUANTITATIVE ANALYSIS. 4s. 6d. 


THE QUARTERLY JOURNAL OF 
MICROSCOPICAL SCIENCE. 


Edited by E. RAY LANKESTER, M.A., LL.D., F.R.S., 
with the co-operation of ADAM SEDGWICK, M.A., 
F.R.S., W. F. R. WELDON, M.A., F.R.S., and 
SYDNEY J. HICKSON, M.A., F.R.S. . 

Contents of No. 180 (March), with Nine Plates, Price tos. net. 

On the Structure of ‘the Excretory Organs of Amphioxus. 
‘Part I. By Epwin S. Goopricn, M.A., Fellow of 

Merton College, Oxford. 

A Contribution to the Morphology of the Teleostean Head 
Skeleton, based upon a Study of the Developing Skull of 
the Three-spined Stickleback (Gasterosteus aculeatus). By 
H. H. SwinNerTON, B.Sc., from the Zoological Labora- 
tory, Royal College of Science, London. 

The Development of Admetus pumilio, Koch: a Contribution 
to the Embryology of the Pedipalps. By L. H. Goucu. 

On the Teeth of Petromyzon and Myxine. By ERNEST 
WarrEN, D.Sc., Assistant Professor of Zoology, University 
College, London. 

Typhlorhynchus nanus, a New Rhabdoccele. By F. F. Larp- 
LAW, B.A. 


London: J. & A. CHURCHILL, 7 Great MARLBOROUGH ST. 


we | ABLOID 
 PAOTOGRAPAIC 
CREMICALS 


RO WEIGHING 
NO MEASURING 
NO WASTE 


BURROUGHS WELLCOME & Ca. 


SNOW HILL BUILDINGS, LONDON, E.Cc. 


l-hotography in 


Natural 
‘SHEPHERD 


Colours. PROCESS. 


A simple, inexpensive, and reliable process, based upon sound 
scientific principles, for obtaining photographs of any object in 


its natural colours, faithfully reproducing every shade and tint. 
.All Apparatus and Materials for working the 
process now ready. 


COMPLETE OUTFITS FOR STANDARD . 
SIZE LANTERN SLIDES, from ...__... £2 10 oO 


THREE COLOUR FILTERS from 15/- per Set. 


LIGHT FILTERS or SCREENS for 
ORTHOCHROMATIC 
PHOTOGRAPHY 


in all sizes, ready for immediate use. 


CAPS, CELLS, FITTINGS and CASES in all sizes. 
ORTHOCHROMATIC PLATES }j-plate to 15 x 12 


IN STOCK. 


SANGER SHEPHERD & CO., 


FACTORY AND OFFICES: 5, 6, & 7 Gray’s INN PASSAGE, 
Rep Lion STREET, HOLBORN, Lonpon, W.C. 


Nore.—Gray’s Inn Passage is the second turning on the right in Red Lion 
Street, coming from Holborn. 
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CHEMICAL APPARATUS 


AND 


SCIENTIFIC INSTRUMENTS. 


JAMES WOOLLEY, SONS & 60, 


LIMITED, 


VICTORIA BRIDGE, MANCHESTER. 


Illustrated Catalogues free on application. 


THE MUSICAL ARC. 


New Simplified Arrangement for 


100 or 200 volt Continuous Current 


Complete Installations and all Accessories for 


RADIOGRAPHY. 
ISENTHAL & CO. 


Contractors to H.M. War Office, Admiralty, 
India Office, Colonial Office, &c. 


85 MORTIMER STREET, LONDON, W. 


THE 


RATIONALIST PRESS ASSOCIATION, 


LIMITED. 


NEW OR RECENT PUBLICATIONS. 
HUXLEY’ S ESSAYS AND LEC- 


RES. Including Autobiography, (Three) Lectures 
on hy On the Physical Basis of Life, Naturalism 
and Supernaturalism, The Value of Witness to the Miracu- 
lous, Agnosticism, The Christian Tradition in Relation to 
Judaic Christianity, Agnosticism and Christianity. With 
Portrait of Author. 128 large pages, price 6d. ; by post 
8d. Special terms for quantities. (Issued in conjunction 
with MACMILLAN & CO., Ltd.) 


A SIXPENNY REPRINT of 
Mr. EDWARD CLODD’S PION- 
EERS of EVOLUTION, wzxzform with 
Huxley's “ Essays and Lectures,” will 


shortly be tssued by arrangement with 
Mr. Grant Richards. 


Mr. T. LAINGS MODERN 
SCIENCE and MODERN THOUGHT 
will form the third of this CHEaP 
SERIES. 


LAST WORDS ON MATERIALISM 
AND KINDRED SUBJECTS. By Prof. LUDWIG 
BUCHNER. Translated by Jos—EpH McCaBE. With 
Portrait of the Author, and a Biographical Sketch by his 
Brother, Prof. ALEX BUCHNER. 6s. net ; by post, 65. 4d. 


**Dr. Biichner states his views throughout the volume with 
studied moderation.” —Dazily Chronécle. 


THE RIDDLE OF THE UNIVERSE. 
By Prof. ERNST HAECKEL, Translaied by JosEPH 
McCase. Revised Edition. Crown 8vo, Cloth, xvi.-404 
pp-, 6s. net; by post, 6s. 4d. 

**His [Prof. Haeckel’s] wealth of accumulated knowledge 
enables him to sweep from one great problem to another with 
astonishing ease and power.”—Knowledge. 


THE FAITH OF AN AGNOSTIC: 
OR, FIRST ESSAYS IN RATIONALISM. By 
GEORGE FORESTER. 278 pp., 55. 


‘*The author’s position is well and cleverly defended, and 
he writes with an evident sincerity that commands respect.””— 
Liverpool Mercury. 


A SHORT STORY OF CHRISTIAN- 
ITY. By JOHN M. ROBERTSON. xii.-430 pp., 6s. 
net ; by post, 6s. 4@. 

** The work is both learned and ition: and no one could 
read it attentively without ngs | his mind instructed and 
healthily cleared upon matters of the first importance.”— 
Scotsman, 


Full particulars as to the objects of the Association and the 
conditions of membership, with the new Annual Report, can be 


obtained gratis on application to the Secretary, C. E. HOOPER, 
17 Johnson's Court, Fleet Street, B.C. 


Orders should be addressed to Messrs. WATTS & CO., 17 
Johnson's Court, Fleet Street, E.C., who will forward a complete 
List of Publications post free on application. 


AG 


A, 
M 
Phar 
(Ty 
= 
| 
= 
| 
| 
T 
| 
Adv 
Pro 
PR 


MARCH 20, 1902] NATURE 
NEW WORK ON CHEMICAL PATHOLOGY. 


Just Pustisnep, Crown 8vo, 7s. 6d. 

LECTURES on CHEMICAL PATHOLOGY in its RELATION to PRACTICAL 
MEDICINE. Delivered at the University and Bellevue Medical Schools, New York City. By C. A. HERTER, M.D., Professor of 
Pathological Chemistry, University and Bellevue Medical Schools, New York, Visiting Physician to the City Hospital, late Consulting Physician to 
the Babias Hospital, Consulting Pathological Chemist to the Craig Colony for Epileptics, &c. 

Pharmaceutical Journal.— The book is written in an attractive style, and may be expected to attract much attention.” 


London: SMITH, ELDER, & Co.. 15, Waterloo Place, S.W. 
With 30 Original Illustrations. Price as. 6d. MERCURY PUMPS OF ALL DESCRIPTIONS. 


The HYGIENE of the MOUTH. The illustration shows a three-fall Sprengel 


A Guide to the Prevention and Control of Dental Diseases. | Pump with McLeod gauge attached, which in- 
By R. DENISON PEDLEY, L.D.S. Eng., F.R.C.S. Ed. | strument is indispensable for research work in 
| 


Dental Surgeon to the Evelina Hospital, Southwark. high vacua. The gauge on this pump will measure 
| vacua from *8 m/m to ‘oooo1 m/m. Range can be 
| as desired. 


The DISEASES of CHILDREN’S TEETH. | 
Well Illustrated. Price 7s. 6d. | A. C. COSSOR, 54 Farringdon Road, E.C. 
SEGG & co., 289 and 291 Regent Street, London, w. | (CONTRACTOR TO H.M. GOVERNMENT). 


EWING’S 


EXTENSOMETERS. 


To the WRITE FOR PARTICULARS 
SCIENTIFIC INSTRUMENT CO., Ltd., 


CAMBRIDGE. 


| ~ Hicks’ Improved Wind 
| Vane elimi the ibil 
| Hicks’ Improved Air Meter ity of error in notin; the wind 
| direction and velocity. 


| for measuring currents of any velocity. 
FOR LOW RESISTANCE TESTING. 


Advantages over the Potentiometer and the Kelvin 
Bridge— 
Much simpler to work. 
Accuracy limited only by that of the Standards 
employed. 
Prime cost. 


Price complete, with Circular Slide Wire and Keys, £14 4s. Dr. Parkes, F.R.S., says :—‘‘ The 


most perfect instrument in use.” 


(See Proceedings of Inst. of E.E., Vol. XXX., No. 151, Of the greatest possible use in the 
. Page 908.) ventilation, &c., of all large buildings, 
mines, and chimney shafts. 


NALDER BROS. & CO., gm Mr. Hicks is always ay to submit quotations ee 


Laboratory outfits or single instruments. He also 
PRINCES MEWS, GREAT GEORGE STREET, | Colleges and Institutions on exceptional terms, _ 
WESTMINSTER, 8.W. THERMOMETERS FORSTUDENT WORK A SPECIALITY. 


(Late 16 Rep Lion Srreet, Cierxenwett.) © | 8, 9 & 10, Hatton Garden, LONDON, E.C. 
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CHEAP SPECTROSCOPES | CARL ZEISS cat 


Write for full description of well-made Spectroscopes at 
£5 0 0; £6 10 0; £8 0 0 


WAVE-LENGTH SCALES. 


Photographic Scales adapted to the above Instruments, seen in 
juxtaposition to the spectrum, and Reading Wave- 
lengths Direct. 


inary A romatic Telescope Object-Glasses, free from Secondary 
for Visual Aperture from 1°17 to 1°20. 
Triple Photo-Visual Object-Glasses, free from Spectrum and 


Price, adapted to any of the above Instruments ... 22 10 O 
trum, for Astro-Photography. 
ADAIV—E GER elesco) ject-Glasses made im: ilicate Glasses. 
| Objectives, Prisms, Eye-Pieces, and all ‘Astronomical i 
ete t | pes in an i form and size 
15a CAMDEN ROAD, LONDON ’ N.W. Special Astronomical aan in German, French or English, 
ree on applicati: 
(Late .of 204 STANHOPE STREET.) London Branch: 29 Margaret Street, Regent Street, W. 


TO SCIENCE LECTURERS. 
HUGHES’ PHOTO-ROTOSCOPE CINEMATOGRAPHS. 


THE MOST PERFECT. 
No Flickering. Superb Mechanism. Ptice £27 7 0. 
The Moto-Photo Camera for taking the Pictures. 
Illustrated Lists, 2d. 


See Mr. Hucuss’ PATENT COMBINATION OPTICAL LANTERN, 
&c. Miniature Triple Lantern constructed for B. J. MaLpEn, Esq.; great 
success. New a be Microscope. Science Lanterns for Class De- 
monstration. —— cent Results. Docwra Triple, Prize Medals, Highest 
Award. Supplied to the Royal Polytechnic Institution, Dr. H. Grattan 
Guinness, &c. Patent Pamphengo Science Lanterns. The Universal — 
Lantern 4-inch Condensers, 4-wick Lamp, Portrait Combination front } 
Lenses, 18s. 6d., Marvellous value. Science Lecture Sets. Novelties. | 
The Lantern Kaleidoscope. Cheapest Lantern Outfits in the ee 
Grandly Illustrated Catal 180 choice Ragrevings, 64. | 
‘at 


FREDK. JACKSON & Go 


(Late MOTTERSHEAD & CO.), 


14 CROSS STREET, MANCHESTER. 


Goods Entrance: 10 haip-ttoon Street. 


LABORATORY FURNISHERS, 
Importers, Manufacturers, and Dealers in 
CHEMICAL AND PHYSICAL 

APPARATUS 


Of every Description. 


Fine Chemicals, Volumetric Solutions, 
Plain and Stoppered Bottles, 


AND EVERY LABORATORY REQUIREMENT. 
Catalogue of Appara' with Price List 
of Ohemicals, free on application. 
Telegraphic Address—“ APPARATUS, MANCHESTER.” 
Telephone Number—2038. 


OPTIMUS CANTILEVER ENLARGERS. "INCANDESCENT GAS.” 


Postage, 4¢. Small Illustrated logue, 1 es, free, 5d. 

60,000 Slides and 300 Lecture Sets, Science § Subjects, Views. 
P 2 Pamphlets Free. W. C. HUGHES, SPECIALIST, 
Brewster House, 82 Mortimer Road, Kingsland, N. 


fesiinns for estimation of sulphur in spent xide. 


PRICE with ios -inch Condenser on 70/- EXTRA FOR FRONT LENS ... 27/- 


THE GROSSAR is THE LENS For a 
SHARP and BRILLIANT ENLARGEMENTS. 


uitable for Condensers 5 in. diam. 7 8in. diam, and 1oin. “diam. 
£45 0 £6 5 0 agg 0 


NEW LIST of PHOTOGRAPHIC and PROJECTION INSTRUMENTS, POST FREE. 


PERKEN, SON & CO. circus ec. LONDON. 
& PEAK 


(BY APPOINTMENT TO THE ROYAL INSTITUTION 
OF GREAT. BRITAIN.) 


WAVE MOTION. 


Makers of the new Apparatus illustrating Wave Motion, 
-designed ‘and used by Dr. J. A. FLEMING in the 
Christmas Lectures at the Royal Institution. 


READING MICROSCOPES, RESISTANCE COILS, &c. 
CHARING CROSS ROAD, LONDON, W.C. 
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Phoenix Assurance Co., -Ltd. 


PHGENIX FIRE OFFICE. 
19 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W. 
ESTABLISHED 1782. 

MODERATE RATES. ABSOLUTE SECURITY. 
ELECTRIC LIGHTING RULES SUPPLIED. 
LIBERAL LOSS SETTLEMENTS. 
PROMPT PAYMENT OF CLAIMS. 
LOSSES PAID OVER £25,000,000. 


DARTON’S LATEST 
IMPROVED SELF-RECORDING 
BAROGRAPH. 

FITTED WITH LEVER MOVEMENT. 
Can be obtained through all Opticians, or oj 
the Makers, 


EF.DARTON & Co., 


CLERKENWELL OptTicaL Works, 
142 ST. JOHN’S ST., LONDON. 


Ulustrated List of Meteorological Instruments 
(including above) Post free, also List of Electrical Novelties. 


ESTABLISHED 1851. 


BIRKBECK BANK. 


Southampton Buildings, Chancery Lane, London. 
lo DEPOSIT ACCOUNTS lo 
repayable on demand. 


The BIRKBECK ALMANACK, with full particulars, post free. 
FRANCIS RAVENSCROFT, Manager. 


ALBERT EDWARD JAMRACH 
(Late CHARLES JAMRACH), 
NATURALIST, | 
180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery 
a Netsukis China, Lacquers, Gongs, Shells, and other Curios. : 


LIVING SPECIMENS FOR 
JHE MICROSCOPE. 


Desmids, Diatoms, Amceba, Arcella, Act 
vein tentor, Stentor, Hydra, Fl Floscularia, St 
other ‘Specimens of Life. Price 1s. per Tube, Post Free. Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for i 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 


The following animals can always be supplied, either living 
or preserved by the best methods :— " 

S ; Clava, Obelia, Sertularia; Actinia, Tealia, Cupsrtgt ia, Alcy- 
ein Hormiphora (preserved) ; Leptoplana ; Lineus, Amphiporus ; Nereis, 
Aphrodite, Arenicola, Lanice, Terebella; Lepas, Balanus, Gammarus, 
Ligia Mysis, Nebalia Carcinus ; Patella, Buccinum, Eledone, —_ 


Bugula, Crisia, Pedicellina, Holothuria, Asterias, Echinus; Ascidia, Salpa 


preserved), Scyllium, Raia, &c. 
. For prices and more detailed lists eoate td 


Biological Laboratory, Plymouth. THE DIRECTOR. 


THE MOST NUTRITIOUS, 


EPPS’S 


GRATEFUL—COMFORTING. 


COCOA 


BREAKFAST—SUPPER. 


HOLLOWAY’S 
OINTMENT 


Cures Old Wounds, Sores, Boils, Stiff Joints, 


Sprains, Burns, — Sore Throat, Quinsy, 
Cc. 


WATKINS & DONCASTER, 


NATURALISTS, 


4ND MANUFACTURERS OF 


CABINETS AND APPARATUS 


FOR ENTOMOLOGY, BIRDS’ EGGS AND SKINS, AND ALL 
BRANCHES OF NATURAL Hi8sTORY. 


SPECIAL SHOW-ROOM FOR CABINETS. 

Be Our Catalogue (96 pp.) Post free on application. 
N.B.—For Excellence and Gupertesty of of Cabinets and 
references are permit distinguished 
patrons, useums, Colleges, &c. 

A LARGE STOCK OF INSECTS, BIRDS’ EGGS 

AND SKINS. 
Birds, Mammals, &c., Preserved and Mounted by First-class Workmen 


true to Nature. 
All Books and Publications on Natural History supplied. 


36 STRAND, LONDON, W.C. 
(Five Doan from Charing Cross.) 


COLLECTIONS OF 


MINERALS, ROCKS or FOSSILS 


to illustrate the leading Text-books on 


GEOLOGY, PHYSIOGRAPHY and MINERALOGY. 


50 Specimens in Box, 12/6 ; 100 do., 21/-; 200 do., 42/- 
A large Stock of Minerals, Rocks, Fossils and Microscopic Objects 
for selecti: 
CATALOGUES GRATIS. 
Geologists’ Hammers, Cabinets, Card Trays, Glass-capped Boxes, &c., 
&c., always in stock. 


THOMAS D. RUSSELL, 
78 NEWGATE STREET, LONDON, E.C. 


MINERALOGY. 


Mr. HENSON has just purchased a ten Collection of Minerals, in which 
is included some good Meteorites, very fine, Leadhillites, Phosgenite, 
Lanarkite, &c., &c., contained in two well-made Cabinets, the drawers of 
which are 17} x 12h X 24, with glass lid covers. 


SAMUEL HENSON, 
97 REGENT STREET, LONDON, W. 


EsTABLISHED 1840. 


Minerals, Rocks, Fossils, Metallic Ores, Rough Precious Stones, &c. 


Collections of above for Prospectors, Mining Engineers, 
Technical Schools, and for Private Study. 
MINERALS FOR ALL PURPOSES. ROCKS FROM NUMEROUS LOCALITIES. FOSSILS 
FROM ALL BRITISH FORMATIONS. 
ROCK SECTIONS :— 

Precious Stones, Meteorites, Rare Minerals, Blowpipe Cases, Glass 
Top Boxes, Geological Apparatus, Cabinets, Card Trays, Lantern 
Slides of Rock Sections. 

ALL LISTS FREE OF 


JAMES R. GREGORY & CO., 
MINERALOGISTS, &c., 
To Science & Art Colonial Museums, &c. 


1, KELSO PLACE, STANFORD RD., KENSINGTON, W. 
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_ New Release (Patent) Dropping Platform done awa 


ATWOOD MACHINE 
OUR ORIGINAL PATTERN GREATLY IMPROVED. 
with, Aluminium Wheel, Agate Bearings, Extra Weights. This 


(Patent). 


machine is now a practical Instrument, and with each a Certificate is given, together with a Pamphlet of Experiments. 
PRICE COMPLETE &4 15s. NET. 


PHILIP HARRIS & CO., Lim... BIRMINGHAM and DUBLIN. 


CROSSLEYWV’S GAS ENGINES. 


RECENTLY 
REMODELLED. 


(Represents J type in Oil or 
Gas, giving about 
14 effective horse power.) 


Immediate delivery for Stock 
Sizes of Engines. 


GREAT REDUCTION 
IN GAS 
CONSUMED. 


received the FIRST IZE 
at the Royal Agricultura! 
Show, Cardiff, Juné, 1901 


the end of 1901, 42,873, engines 
have been delivered, representing 
695,969 B.HP. 


WATSON’S MICROSCOPES. 
WATSON'S MICROSCOPES ARE OF LATEST DES 
RFECT IN DETAIL. 


FAULTLESS WORKMANSHIP, AND 
STANDARD :— 
The VAN HEURCK Microscope. Replete with every convenience for 
hi a wer and photographic work. ‘From £18 10 0 
The RO Microscope. A moderate priced Instrument embodying the 
pt Ln es of the most costly models. £14 10 O 
The EDINBURGH 73 100 Series. Instruments at all prices from 
to 
The PRAM Microscope. A’ highest class Microscope at a very moderate 
ost. With rin., and 1/6in., in Case. £6 15 O — 
The SCHOOL Microscope. A A very cheap but efficient model. £2 7 6 


Watson's HOLOSCOPIC OBJECTIVES, EYEPIECES and CON- 
DENSER give the very best results optically. They embody a new 
Principle of construction and should be used by all Microscopists. 

Watson's new UNIVERSAL CONDENSER. The finest ndenser 
for low and medium power workers. 

Full particulars of all the above are contained in Watson's 130 page 

Catalogue (No. 2) of Microscopes. Post free on application. 


W. WATSON & SONS (Zstablished 1837), 


Branches: 16 Forrest Roap, Epinsurcu. 


And 78 Swanston Street, Melbourne, Australie. 


‘MICROSCOPIC OBJECTS. 
1902 CATALOGUE JUST ISSUED. 


New Edition of Watson's Catalogue (No. 8) of Microscopic 
The most com; ive List in the World. Every Microscopist 


have one: Post free on application 
New Specimens. £5. d. 
Malarial Parasites, in Capillaries of Brain . 40 
Malarial Parasites in Blood ; am we 7 Ring and other 
forms each 40 
Karyokinetic Figures i in Root Tissue of Lily ps 30 
Section through Head of Fetal Developing 
Eye, &c. wa 26 
Set of 24 Slides iMastrating the Process of Pager 1150 
Anatomy of House Fly complete on one Slide ww sew 60 
Set of 12 Slides illustrating Brewery Fermentations ‘ion 180 
Group of about 150 Diatomacez from various Localities ... we 50 


A new Series of Rotifera, including Pedalium yee ra brachionus, 
Asplanchna, Syncheta and others, 3/6 and 4/- each 


313 HIGH HOLBORN, LONDON, W.-C. 


Opticians to H.M. Government. 


DALLMEYER’S TELE- PHOTO. LENSES & ATTACHMENTS 


MOOLRATE) POWER 


TELE PHOTO 


Stigmatie Lens fitted with: Tele-Photo. Attachment. 
(These Attachments can be fitted to any good Lens.) 


Enable you to take Photographs of Distant or Inaccessible 
Subjects of sufficient size to be of practical value. 
ge indispensable for use in all ity Ornitholos of Natura! 


History Field Work ( gy), and also 
to Architects. 


Price from £3 15s. © 


Prices and Particulars on application. Estimates and 
advice free. 


J. H. DALLMEYER, Ltd., 
25 Newman Street, London, W 


Printed by Ricuaro Cray anv Sons, Limwren, at v & 8 Bread Street Hill, Queen Victoria Street, in the City of London, and published by MacmILtaNn 
anv Co., LimiTep, at St. Martin's Street, London, W.C., and Tue MACMILLAN Company, 66 Fifth Avenue, New York.—T. HURSDAY, March 


20, 1908. 


Crossley’s Portable Oil Engine 


ENGINES DELIVERED. - Up to 
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No. 1691, VOL. 65] 


LISRARY 
UF — 


PR 150: 


A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


“* To the solid ground 
Of Nature trusts the mind which builds for aye.”—WoORDSWORTH. 


THURSDAY, MARCH 1902, 


PRICE SIXPENCE, 


Registered as a Newspaper at the General Post Office.] 


{All Rights are Reserved. 


NEWTONIAN” 
ETHER SATURATOR. 


This Saturator will burn with a large bore 
jet for three hous. BB O O 


The Editor of “The Optical Magic 
Lantern Journal”’ says :— 

**We were greatly pleased with the be- 
haviour of this Saturator, which will be found 
to work with absolute safety. With it one 
who had never before used a Saturator could 
not fail in getting a good light with cmanamed 
no trouble.” 


say arene List of New Slides and 
pparatus Post Free on application. 


NEWTON & CO., 


OPTICIANS BY APPOINTMENT TO 
H.M. THE KING, 


3 FLEET STREET, LONDON. 


THE NEW BOOK. 


“ PRACTICAL NOTES ON TELEPHOTOCRAPHY.” 


50 PAGES, 50 PAGES, 
BOUND, BOUND, 


_ THE ABOVE WORK GRATIS ON RECEIPT OF STAMP. 
R. & J. BECK, Ltd., 68 CORNHILL, E.C. 


JUST PUBLISHED. 


A REFERENCE BOOK 


. FOR 


EVERY PHYSICAL LABORATORY. 


A NEW AND ENLARGED EDITION OF : 


GRIFFIN’S 
ILLUSTRATED PHYSICAL CATALOGUE, 


PART IL., 
SOUND, LIGHT AND HEAT 
APPARATUS. 


120 pp. Royal 8vo, with nearly 300 Tuetrations, 18 pages of 
Physical Tables, Logarithms, &c. 


Will be sent Post Free to Schools and Colleges on receipt of 
Application with full Address. 


JOHN J. GRIFFIN & SONS, Ltd., 


20-26 SARDINIA STREET, LINCOLN’S INN FIELDS, 
LONDON, W.C, 


SPECTACLES 
ELECTRIC LIGHT, INCANDESCENT GAS, 


And other Powerful Illuminants, 


NEGRETTI & ZAMBRA'S 
THERMOSCOPIC LENSES 


Protect the Eyes from Glare, and 
_ RENDER THE LIGHT SOFT. AND COOL. 
N. ool Z.’s SPORTING SPECTACLES, close- fitting and having extra 
large lenses, are the best for Billiards, Riding, &c. 
Ulustrated Price Lists Free by Post to all parts of the World. 
‘Morortsts’ AND OTHER Eve Protectors AND Face ScREENs, 


_NEGRETTI. AND LAMBRA, 
38 HOLBORN VIADUCT, 


BRANCHES: 46 122 REGEN STREET. 
TWO GOLD MEDALS P. EXHIBITION 1900 
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ROYAL INSTITUTION OF 
GREAT BRITAIN. 


ALBEMARLE STREET, PICCADILLY, W. 
LECTURE ARRANGEMENTS AFTER EASTER, 1902. 
Lecture Hour 3 o’cLock p.m. 


ALLAN MacrapveNn, M.D., B.Sc., Fullerian Professor of Physiology, 
R.I. Three Lectures on ‘‘ Recent Methods and Results in Biological 
Inquiry.” On Tuesdays, April 8, 15, 22. f 

Proressor F. York Powe xt, M.A., LL.D., Regius Professor of Modern 
History, University of Oxford. Three Lectures on ‘‘ English Kings and 
Kingship.” On ‘Tuesdays, April 29, May 6, 13. E 

PROFESSOR KARL Peakson, M.A., F.R.S., Professor of Applied Mathe- 
matics, University College, London. Three Lectures on ‘* The Laws of 
Heredity, with (Special Keference to Man.” On Tuesdays, May 20, 27, 
June 3 (The Tyndall Lectures.) ‘ 

Proressor Dewar, M.A., LL.D., D.Sc., F.R.S., 4.2./., Fullerian 
Professor of Chemistry, K.I. ‘lhree Lectures on The Oxygen Group of 
Elements.” On Thursdays, April 10, 17, 24. ' 

A. SmitH Woopwarp, Esq., LL.U., F.R.S., Keeper of: the Geological 
Department, British Museum. Three Lectures on “ Recent Geological 
Discoveries.” On Thursdays, May 1, 8, 15. 

M. H. Srretmann, Esq., Author of British Sculpture and Sculptors of 
To-day.” Three Lectures on ‘‘ Contemporary British’ Sculpture.” On 
Thursdays, May 22, 29, June 5. 

Wituiam H. Cummincs, Esq., Mus.D.Dub., F.S.A., Hon. R.A.M., 
Principal of the Guildhall School of Music. Three Lectures on,‘ British 
National Song” (With Musical Illustrations). On Saturdays, April 12, 


19, 26. 

Water Rateicu, M.A., Professor of English Language 
and Literature, per aac of Glasgow. Three Lectures on ‘‘ Poets and 
Poetry.” On Saturdays, May 3, 10,17, 

Proressor Marruews, Litt.D., D.C.L., Professor of 
Dramatic Literature, Columbia University, New York, U.S.A. Three 
Lectures on *‘‘The Development of the English Drama.” 1. The Art of 
the Wramatist; 2. The Drama of the Middle Ages; 3: The Drama under 
Elizabeth. On Saturdays, May 24, 31, June 7. : 

Subscription (to Non-Members) to all Courses of Lectures (extending 
from Christmas to Midsummer), ‘wo Guineas. ‘Tickets issued daily at the 
Institution, or sent by post on receipt of Cheque or Post-Office Order. 

Members may purchase not less than Three Single Lecture ‘Tickets, 
available for any Afternoon Lecture, for Half-a-Guinea. 

The Fripay EveninG MEetinGs will be resumed on April 11, at 9 p.m., 
when Proressor Dewar will give a Discourse on ** Problems of the Atmo- 
sphere.” Succeeding Discourses will probably be given by the Ricut Hon. 
Str Joun H. A. Macvonacp, Dr. J. MacKenzie Davipson, Sik Ropert 
Batt, Mr. A. E. Tutron, Sik Benjamin Baker, Pror. A. A. 
Micuetson, Pror. Norman Couuis, and other gentlemen. To these 
Meetings Members and their Friends only are admitted. 

Persons desirous of becoming Members are requested to apply to the 
Secretary. When proposed they are immediately admitted to all the 
Lectures, tothe Friday Evening Meetings, and to the Library and Reading- 
Rooms; and their Families are admitted to the Lectures at a_reduced 
charge. Payment: First Year, Ten Guineas ; afterwards, Five Guineas a 
Year ; or a composition of Sixty Guineas. 


LONDON HOSPITAL MEDICAL 
COLLEGE. 


The SUMMER SESSION commences on May 1. 

The Hospital isthe largest in the Kingdom; nearly 800 beds are in 
constant use, and no beds are closed. In-patients last year, 12,746; 
Qut-patients, 161,762 ; Accidents, 19,944; Major Operations, 2,526. 

APpPOINTMENTS.—Sixty qualified Appointments are made annually, and 
more than 150 Dressers, ‘Clinical Clerks, &c., appointed every three 
months. All are free to Students of the College. olders of Resident 
Appointments have Free Board. ; 5 

SCHOLARSHIPS AND Prizes.—Twenty-seven Scholarships and Prizes are 

iven annually. Students entering in May can compete for the Entrance 
Scholarships in September. 

As one of the Constituent Schools of the University of London, complete 
Courses of Instruction are provided for the Medical and Surgical Degrees 
of the University. ; > : 

Special entries for Medical and Surgical Practice can be made. 
Qualified Practitioners will find excellent opportunities for studying the 
rarest diseases. 

A reduction of 15 guineas is made to the Sons of Members of the Pro- 
fession. 

ENLARGEMENT OF THE COLLEGE.—New Laboratories and Class-rooms 
for Bacteriology, Public Health, Operative Surgery, Chemistry, Biology, 
&c., have now been added, with all modern improvements. 

The Clubs’ Union Athletic Ground is within easy reach of the Hospital. 

The College is easily approached by the Central London, Metropolitan 
and,other, Railways. 

For Prospectus and information as to Residence, &c., apply, personally, 


MUNRO SCOTT, Warden. 
Mile End, E. 


UNIVERSITY COLLEGE, LONDON. 
' FACULTY OF MEDICINE. 
The SUMMER SESSION begins on May 1. «gps 
The work is arranged so that a Student may ad geously begin his 
medical curriculum then. 
Full information may be obtained from either of the undersigned. 
. R. BRADFORD, M.D., D.Sc., F.R.S., Dean of the Faculty. 
. GREGORY FOSTER, Secretary. 


GUY’S HOSPITAL MEDICAL SCHOOL. 


The SUMMER SESSION will begin on May 1, and Students then 
entering will be eligible to compete for Entrance Scholarships of the com. 
bined value of £410 in the following September, as well as for the numerous 
Medals, Scholarships, and Prizes awarded during the period of Studentship, 

The Hospital contains accommodation for 644 beds, and arrangements are 
being made as rapidly as possible to place the entire number at the service 
of the sick poor, by reopening the Wards that have been closed for want of 
funds for the last fifteen years. 

The Appointments tenable by Students have been increased by more 
than 150 year, chiefly by the addition of Clerkships and Dressers ips in 
the departments of Ophthalmology, Gynecology, and Otology. 

To augment the teaching of special subjects, Registrars and Tutors have 
been appointed in the Ophthalmic and Obstetric Departments. 

All Hospital Appointments are open to Students without charge, and the 
holders of Resident Appointments are provided with board and lodging. 

The College accommodates 60 Students, under the supervision of a 
Resident Warden. 

x... - ae School provides the full Curriculum required for the L.D.S. 
ngland. 
he Clubs’ Union Athletic Ground is easily accessible. 

A Handbook of Information for those about to enter the Medical Pro- 
fession will be forwarded on application. 

For Prospectus of the School, containing full particulars as to Fees, 
Course of Study advised, Regulations for Residents in the College, &c., 
apply ee y, or by letter to the Dean, Guy's Hospital, ndon 

ridge, S.E. 


THE LONDON SCHOOL OF TROPICAL 
MEDICINE. 
(UNDER THE AUSPICES OF HIS MAJESTY'S 
GOVERNMENT.) 
CONNAUGHT ROAD, ALBERT DOCK, E. 
(IN CONNECTION WITH THE HOSPITALS OF THE SEAMEN’S 
HosPITAL Society.) 


The next SESSION commences on Thursday, May 1, 1902. For 
srepecins, Syllabus, and other particulars, apply to the retary, 
P. Esq., Seamen's Hospital, Greenwich, S.E. 


Inpia Orrice, Lonpon, 
March 15, 1902. 


INDIAN GEOLOGICAL SURVEY 
DEPARTMENT. 


Three vacancies in the Indian Geological Department. Candidates 
should apply in writing tothe Under Secretary. of State, India Office, 
Whitehall. S.W., on or before April 15, 1902, with certificates as to qualifi- 
cations and character. (1) TWO ASSISTANT SUPERINTEN DENT- 
SHIPS (Permanent graded staff). Qualifications: Age about 25, good 
character, good health and active habits, a University degree and one or 
two years’ practical work on a geological survey, or in a mine, or 
in a chemical laboratory. Initial salary, 350 rupees a month, with 
annual increments, and ae pare. (2) ONE TEMPORARY 
(FIVE YEARS) APPOINTMENT AS MINING SPECIALIST. 
Qualifications: Age under 30, good character, good health and active 
habits, diploma of a mining college or Royal College of Science, and 
practical experience in geological surveys, and in ore mining as an 
assistant manager. Salary offered, from 600 to goo rupees a month, accord- 
ing to qualifications. 

For further particulars apply to the SecreTary, Revenue Department, 
India Office, Whitehall, S.W. 

A. GODLEY, 


Under Secretary of State. 


NEW SOUTH WALES. 
UNIVERSITY OF SYDNEY. 


ASSISTANT LECTURESHIP IN MINERALOGY AND 
PETROLOGY AND DEMONSTRATOR IN GEOLOGY. 


Applications are invited from gentlemen qualified to fill the above 
position. ~ Salary, £350 per annum. £60 allowed for passage money. 
Duties to begin June 1 next, or soon thereafter. - 

Further particulars may be obtained from the Agent-General for New 
South Wales, 9, Victoria Street, London, S.W., to whom applications, 
stating applicant's age and qualifications, and accompanied by two copies of 
each testimonial submitted, should be sent not later then April 12, 1902. 
HENRY COPELAND, 

Agent-General for New South Wales. 


March 19, 1902. 


THE GLASGOW AND WEST OF 
SCOTLAND TECHNICAL COLLEGE. 


DEPARTMENT OF MINING AND GEOLOGY. 


The Governors invite applications for the LECTURESHIP in MINING 
and GEOLOGY, vacant by the appointment of Mr. G. R. Thompson, 
B.Sc., to the Professorship of Mining in the Yorkshire College, Leeds. 

The stipend attached to the post is £250 per annum, and the Lecturer 
must be prepared to give his whole time to the College. 

Applications and testimonials must be sent not later than April 30 to the 
SECRETARY, from whom further parti may be obtained 

Secretary's Office, 

38 Bath Street, Glasgow. 


For other Scholastic Advertisements,see p. i. of Supplement. 
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BARGAINS IN SCIENTIFIC BOOKS. 


CUSHNY.—A TEXT-BOOK OF PHAR- 
MACOLOGY AND THERAPEUTICS; or, The Action of Drugs 
in Health and Disease By ARTHUR R. CUSHNY, M.A., 
M.D.Aberdeen, Professor of Materia Medica and Therapeutics in the 
University of Michigan; formerly Thomson Fellow in the University 
of Aberdeen and Assistant in the Pharmacological Institute of the 
University of Strasburg, 47 Engravings, Royal 8vo, Cloth, 735 pages 
(pub. 17s. 6d. net). Rebman, 1900. S. 

“‘ The book presents in a comparatively small compass a full account of 
the present state of our knowledge of pharmacology, and forms a trust- 
worthy guide to therapeutics.”"—Aritish Medical Journal. 

“The book is evidently the outcome of considerable original research, 
combined with an extensive acquaintance with the literature of the subject, 
and will take front rank amongst systematic works on pharmacology.”— 
Quarterly Medical Journal. 


MIVART (ST. G.).—THE CAT: an Intro- 
duction to the Study of Back-Boned Animals, especially Mammals. 
By ST. GEORGE MIVART, F.R.S., Author of ‘ Lessons from 
Nature,” &c., 580 BP.» with 200 Illustrations, Medium 8vo, Cloth 


(pub. 50s.). 10s. 6 

AVELING (EDWARD, D.Sc.).—AN _IN- 
TRODUCTION TO THE STUDY OF GEOLOGY, specially 
adapted for the use of Candidates for the London B.Sc. and the 
Science and Art Department Examinations. By E. AVELING, 
D.Sc.Lond., Fellow of University College. Coloured Map and 132 
Illustrations. Crown 8vo, Cloth (pub. 6s.) 2s, 4d. 


HEADLEY (F. W.).—THE STRUCTURE 
AND LIFE OF BIRDS. By F. W. HEADLEY, M.A., F.Z.S., 
Assistant Master in Haileybury College. With 78 Illustrations. 
Crown 8vo, Cloth (pub. 7s. 64.) 2s. 1d. 


“We know of no book—at any rate, no modern book—which covers 
precisely the ground of Mr.‘Headley’s Manual. It strengthens decidedly a 
weak point in ornithological literature; and this fact, coupled with the 
— of the illustrations, should ensure for it a wide circulation.”— 
Lbis. 

Post free in the United Kingdom. 
H. J. GLAISHER, New and Remainder Bookseller, 
57 Wicmore Street, Lonpon, W. 


Be Catalogues post free on application. 


A FILMLESS CINEMATOGRAPH. 


For taking and projecting life-size animated photographs with 


greatest perfection to the extent of over 500 pictures. 
SPECIALLY CONSTRUCTED FOR THE AMATEUR OR PROFESSIONAL 


Simp_e AND RELIABLE MECHANISM. 


Price 


£6 10 0 


Negatives 
and Positive 


Subject _ Complete Outfit, 
Includi Ka to- 

Plates, 3/6 graph, Lantern, Jet, 
6d. allowed for JPipod Stand, Printing 


Frame, Developing 
WEIGHT, about 8 lbs. each plate re- 

Moascunemre, turned unbroken Tray, &c. 

14 in. X 13 in. X 34 in. £11 11 oO 


With the KAMMATOGRAPH an ordinary dry glass plate is used instead 


of cinematograph film. The method of developing KAMMATOGRAPH 
plates is exactly the same as with dry plates, thus bringing cinematography 


within the reach of all. 


SPECIALITIBS—CAW BE SEEN AT THE MANUFACTURERS’. 
HIGH-CLASS LANTERNS and JETS, HAND-FED ARC LAMPS, 
and PATENT RHEOSTATS (100 to 200 volts). 
PRICES ON APPLICATION. 


Write for Catalogue to the Manufacturers: 
L..  & CoO., SsciENTIFIC ENGINEERS, 


Works: 27n POWELL STREET, GOSWELL ROAD, LONDON, E.C. 


“IN BIRD-LAND.” 
AN UNIQUE SERIES OF LANTERN SLIDES 


From Negatives by Mr. OLIVER G. PIKE. Showing Birds, 
Nests, Eggs and Young in their Natural Situations and Surroundings. 


“LIVING ANIMALS.” 


Fifty Slides, from recently taken Negatives. 
De See Nature, February 13, page 350. 


Publishers: 
SANDERS & CROWHURST, 71 Shaftesbury Avenue, W. 
. Lists Post Free. 


TO SCHOOLS & STUDENTS. 


ale 
> 
7 SANGER 
“SHEPHERD 
Colours. process. 
A simple, inexpensive, and reliable process, based upon sound 
scientific principles, for obtaining photographs of any object In 


, (Special discount to same). 

DRAWING INSTRUMENTS. 

STUDENT’S CASE (as figured), from 
4/6 to £3 3 0. 

Illustrated Price List Post Free on mention- 

ing N ATURE. 


‘ASTON & MANDER, 
61 OLD COMPTON ST., LONDON, W. 
Foreign &Colonial Agents wanted. Shippers & Merchants, special discount. 


J. BACKHOUSE & SON, 


LIMITED, 
(SCIENTIFIC DEPARTMENT) 


VoR=E. 
Supply all Botanical Material required for Lecture and Demon- 


Stration purposes and. for Class-work. Fresh, or preserved in 
Alcohol. Insectivorous Plants. Plants for Physiological Experi- 


ments. Museum Specimens. Microscopical Preparations. 


its natural colours, faithfully reproducing every shade and tint. 
‘All Apparatus and Materials for working the 
process now ready. 


ETE OUTFITS FOR STANDARD 
LANTERN SLIDES, from... _... £2 10 


THREE COLOUR FILTERS from 15/- per Set. 


LIGHT FILTERS or SCREENS for 
ORTHOCHROMATIC 
PHOTOGRAPHY 


in all sizes, ready for immediate use. 


CAPS, CELLS, FITTINGS and CASES in all sizes. 


ORTHOCHROMATIC PLATES }-plate to 15 x 12 


IN STOCK. 


SANGER SHEPHERD & CO., 


FACTORY AND OFFICES: 5, 6, & 7 GRAY’s INN PassaGE, 
Rep Lion STREET, HoLporn, Lonpon, W.C. 


Prices strictly moderate, 


Nore.—Gray’s Inn Passag: is the second turning on the right in Red Lion 
Street, coming from Holbora. 
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COERZ ANSCHUTZ 
FOLDING GAMERA 


Gives exposures up to 1-roooth sec., and can be used for every 
kind of photographic work. I 


ts special features are 


EXTREMELY 
LIGHT, 
SMALL 

AND 
PORTABLE, 


The Cameras are a'l fitted with THE CELEBRATED 


GOERZ 
DOUBLE ANASTIGMATS, 


f. 6. 8. 


Splendidly illustrated Price List will be sent free on 
application if this paper is mentioned. 


Cc Pp 
4 & 5 HOLBORN CIRCUS, LONDON, E.C. 


Kept in Stock in Londen at the London Stereoscopic and Photo- 
_ Co., Ltd., 106 and 108 Regent Street, W., an Cheapside, 

.<C.3 G. Houghton & Son, 89 High Holborn, W.C.; J. Fallowfield, 
146 Charing Cross Road, W. ; J. F. Shew & Co., 88 Newman Street, 
Oxford Street, W.; J. T. Chapman, Photographic Chemist, 7 Albert 
Square, Manchester ; Rae Brothers, 134 St. Vincent Street, Glasgow. 


FIELD,STUDIO, anp 
ROSS HAND CAMERAS. 


A UNIQUE SELECTION 
for every department 
of Photography inthe 
Studio and Out of 
Doors. The most PER- 
FECT MODELS and 
Finest Workmanship. 
Fitted with the Cele- 
brated ROSS, ROSS- 
ZEISS, or ROSS-GOERZ 


SCIENCE 
ORDINARY PROJECTION 


AND 


ENLARCING LANTERNS, 
ARC LAMPS, 


LIME-LICHT JETS, 
&c., 

GIVING THE MOST 

PERFECT RESULTS. 


ILLUSTRATED PRICE LISTS FREE 


ROSS, Ltd., Manufacturing Opticians ($%32: 
lll, NEW BOND STREET, LONDON, W., ax» 
31, COCKSPUR STREET, CHARING CROSS, SW. 
SOLE ENGLISH MAKERS OF ZEISS AND GOERZ LENSES. 


X-RAY APPARATUS 


Or THE HIGHEST QUALITY anp FINISH on ty. 
As supplied by us to H.M. Government and the leading Hospitals 
and X-Ray Workers throughout the World. 

We are the actual Manufacturers, and Guarantee 
every Coil against br = down. 


Extract from a letter dated 2/12/1900 
from a Doctor. 


“TT am absolutely satisfied with the 
Electrolytic Break. It is ‘ect in 
every way, and just as good as when 
you sent it to me.” 


COX’S PORTABLE FIELD SERVICE 
COMPLETE OUTFIT, getes to H.M. 
Admiralty, War Office, the new Royal 
Yacht, and in use at a large number of 
Hospitals in all parts of the World. 


MACKENZIE DAVIDSON’S IMPROVED 
PATTERN MOTOR MERCURY BREAK. 
(Working direct on any circuit from 12 to = 
volts) of which we are the SOLE MAKERS. 
Price £6 6s, Adsolutely the best for X- 

vays and Wireless Telegraphy. 


TROLYTIC 

__ Price 50/- 

OUR RECORD FOCUS TUBE, which won the GOLD MEDAL (only award) in 
the RONTGEN Tyee CompeTiTign for the best Tube for both Photo- 
graphic and Screen Work. The Competition was open to the World, 
and 25 Tubes were submitted by various makers. Price 18s, 6d, each. 

HIGH FREQUENCY APPARATUS: 

N.B.—Our INDUCTION COILS and APPARATUS 
are not only less costly than other makers’, but give results 
unexcelled by any of them. 

pe Cat or WriTE For our ILLusTRATED List, wiTH TESTIMONIALS 

AND ILLUSTRATED INSTRUCTIONS UPON HOW TO WORK. Post FREE 
to Reapers or “ Nature.” 


HARRY W. GOX, Lr. 


9, 10 & 1b CURSITOR STREET, CHANCERY LANE, LONDON. 


COX’S ELEC 
BREAK. 


CROMPTON & CO., Ltd., 


ARC WORKS, CHELMSFORD. 


Makers of Potentiometers, Reflecting Gal- 


vanometers, Standard Resistances for 


Measurement of Currents, Voltmeters, 
Amperemeters, Resistance Boxes, and other 
Electrical Instruments of precision. The 
Potentiometer is recognised as the most 
direct means of referring the measure- 
ments of continuous, currents to the 
Standard Resistance and the Clark cell. 
The Crompton form of Potentiometer is 
widely used, and highly recommended by 
scientific and engineering teachers. : 


A DESCRIPTIVE PAMPHLET WILL BE SENT ON 
APPLICATION, 
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NEW WORK ON CHEMICAL PATHOLOGY. 


Just Pusitsuep, Crown 8vo, 7s. 6d. 


‘LECTURES on CHEMICAL PATHOLOGY in its RELATION to PRACTICAL 


MEDICINE. Delivered at the University and Bellevue Medical Schools, New York City. By C. A. HERTER, M.D., Professor of 
i 


Pathological Chemistry, University and Bellevue Medical Schools, New York, Visiting Physician to the 


ty Hospital, late Consulting Physician to 


the Babias Hospital, Consulting Pathological Chemist to the Craig Colony for Epileptics, &c. 
Pharmaceutical Journal.—* The book is written in an attractive style, and may be expected to attract much attention.” 


London: SMITH, ELDER, & Co.. 15, Waterloo Place, S.W. 


To the 


EWING’S 


EXTENSOMETERS. 


WRITE FOR PARTICULARS 
SCIENTIFIC INSTRUMENT CO., Ltd., 


CAMBRIDGE. 


For Photography, Unsurpassed for fine definition. 


Coxe JENses 


Hopson.ttr 


Srovewtow Stecet Woens LEICESTER, 
“ame 18 Bearers Sreees LONDON, W, 


MARCONI'S 
WIRELESS TELEGRAPH CO. 


L.TD. 
MANUFACTURERS OF 


HIGH-CLASS 


10 incu INDUCTION COILS. 


SPECIALLY RECOMMENDED FOR X-RAY WORK. 


These Coiis are of the highest efficiency and 

are not liable to get out of order. They can be 

supplied with or without vibrating break, and with 

discharge rods fitted with horizontal adjustment, 

or with ball socket adjustment, at the option 
of the purchaser. 


FOR PRICES AND PARTICULARS APPLY TO 
18 FINCH LANE, LONDON, E.C. 


YPNOTIS 


The art of hypnotising may be learnt at home. You should 
take up this fascinating pastime, for you will be delighted with 
the power and knowledge it gives you. Ovr new and original 
system of lessons by post makes it all clear and easy for 


ginners. 
Book for - 
- - Beginners. 

A most remarkable Illustrated Book for Beginners can be had 
by post for the asking. This book gives full instructions on how 
to set about learning Hypnotism, Personal Magnetism, Nerve 
Control, &c. It tells you things you have long wanted to know. 

A hypnotist controls the minds of his subjects. He makes 
them see, feel, believe and act as he directs. Within certain 
well-defined bounds he is absolutely their master for the time 
being. He can often cure pain and disease with a word or 
wave of the hand. He can influence and impress others in daily 
life through his special knowledge. 

HUNDREDS OF TESTIMONIALS in this strain :—‘‘ Words cannot 
express my thanks for this wonderful knowledge.” ‘‘ The book 
is worth ten times its weight in gold.” ‘‘I would not take 
41,000 for my new knowledge.” ‘It was a fortunate day for 
me when I first saw your advertisement.” &c., &c. 

Hypnotism is an art studied and used by many of the world's 
greatest doctors, lawyers, clergymen and scientists. Owing toa 
strange ignorance it will be many years before it is generally 
understood. So much the better for the few who take it up now 
and surprise their friends with some startling example of their 
new wer. Send for the Free Book entitled “* THE 
POWER WITHIN” to-day, Enclose name and address 
plainly written, with 1d. stamp for return postage.—Address : 

PSYCHIC RESEARCH COMPANY, 
Dept. (405) Temple Chambers, Temple Avenue, E.C, 
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MACMILLAN & CO.’S BOOKS 
STUDENTS OF GENERAL BIOLOGY AND PHYSIOLOCY. 


ATLAS of PRACTICAL ELEMEN- | MATERIALS FOR THE STUDY OF 


TARY ZOOTOMY. (Being a Revised Edition of the 


Zoological Portion of the Atlas of Practical Elementary | 


Biology.) By G. B. HOWES, LL.D., F.R.S., Professor 


of Zoology, Royal College of Science, London. With a | 
Preface to the First Edition by the late Rt. Hon. Professor | 


T. H. HUXLEY. 4to. net. 


INTRODUCTORY PRIMER OF 


SCIENCE. By Prof. T. H. HUXLEY, F.R.S. Pott | 


[Science Primers. 


IN ELEMENTARY 


8vo. Is. 


LESSONS 


BIOLOGY. By Prof. T. JEFFERY PARKER, B.Sc., | 


F.R.S. Illustrated. Third Edition, revised. Crown 8vo. 
10s. 6d. 


A COURSE OF ELEMENTARY 


INSTRUCTION IN PRACTICAL BIOLOGY. By 
Prof. T. H. HUXLEY, F.R.S., assisted by H. N. 
MARTIN, F.R.S. New Edition, revised by G. B. 
Howes and D. H. Scott, D.Sc. Crown 8vo. tos. 6d. 


The LIVING ORGANISM. An Intro- | 


duction to the Problems of Biology. By ALFRED EARL, 
M.A. Crown 8vo. 6s. 


ORGANIC EVOLUTION AS THE 
RESULT OF THE INHERITANCE OF ACQUIRED 
CHARACTERS ACCORDING TO THE LAWS OF 
ORGANIC GROWTH. By Dr. G. H. T. EIMER. 
Translated by J. T. CUNNINGHAM, F.R.S.E.  8vo. 
12s. 6d. 


‘WORKS BY ALFRED RUSSEL WALLACE, 


F.R.S., LL.D. 
DARWINISM: An Exposition of the 


Theory of Natural Selection. Crown 8vo. 9s. 


NATURAL SELECTION: and TRO- 


PICAL NATURE. New Edition. Crown 8vo. 6s. 


ISLAND LIFE. New Edition. Crown | 
8vo. 6s. 
STUDIES SCIENTIFIC andSOCIAL. 


2 Vols. Extra Crown 8vo. 18s. 


ON .BRITISH WILD FLOWERS 
CONSIDERED IN RELATION TO INSECTS. By 
Lord AVEBURY, F.R.S. Illustrated. Crown 8vo. 
45. 6d. [Nature Series. 

The DEVELOPMENT of the FROG’S 


EGG. By T. H. MORGAN, Ph.D. 8vo. 7s. net. 


THEORY OF DEVELOPMENT and 
HEREDITY. By H. B. ORR, Ph.D. Crown 8vo. 65. 
net. 

THE CELL IN DEVELOPMENT 
AND _IMMERITANCE, By E. B. WILSON, Ph.D. 


THE SURVIVAL of the UNLIKE. 


By L. H. BAILEY. Crown 8vo. 8s. 6d. 


VARIATION. By W. BATESON, M.A. _ Iilustrated. 
8vo. 215. net. 


_EVOLUTION AND MAN’S 


| 

EXPERIMENTAL MORPHOLOGY. 
By C. B. DAVENPORT, Ph.D. Parts I. and II. 8vo. 
Qs. net each. 

| 


PHYSIOLOGY for BEGINNERS. By 
Sir M. FOSTER, K.C.B., M.D.,and LEWIS E. SHORE, 
M.A., M.D., Fellow of ’St. John’s College, Cambridge, 

and Senior Demonstrator of Physiology in the University 

of Cambridge. Globe 8vo. 2s. 6d. 


LESSONS IN ELEMENTARY PHY- 
SIOLOGY. By THOS. H. HUXLEY, F.R.S. __Illus- 
a Revised and Enlarged Edition. 4s. 6d. Questions, 


PHYSIOLOGY. By Sir MicuaEtFoster, 


K.C.B., M.D., Professor of in the 
of Cambridge. With Illustrations. Pott 8vo. 
[Sctence Primers. 


TEXT-BOOK of PHYSIOLOGY. By 
Sir MICHAEL FOSTER, K.C.B., M.D. With II- 
lustrations. Sixth Edition, largely revised. In Four Parts. 
Part I. Blood—The Tissues of Movement, the Vascular 
Mechanism. 10s. 6d. Part II. The Tissues of Chemical 
Action, with their Respective Mechanisms—Nutrition. 
10s. 6d. Part III. The Central Nervous System. 10s. 6d. 
Part IV. The Senses. 10s. 6¢. Appendix. The 
Chemical Basis of the Animal Body. By A. S. LEA. 7s. 6d. 


A COURSE OF ELEMENTARY 
PRACTICAL PHYSIOLOGY AND HISTOLOGY. 
By Sir M. FOSTER, K.C.B., and J. N. LANGLEY, 
D.Sc. Seventh Edition, edited by J. N. LANGLEY, D.Sc., 
F.R.S., and L. E. SHORE, M.D. Crown 8vo. 7s. 62. 


PRACTICAL HISTOLOGY. By J. N. 


LANGLEY, M.A. Crown Svo. 6s. 


ANATOMY AND PHYSIOLOGY 
FOR NURSES. By D.C. KIMBER. 8vo. tos. net. 


GENERAL PHYSIOLOGY. An Out- 
line of the Science of Life. By MAX VERWORN, M.D., 

, A.O. Professor of Physiology in the Medical 

Faculty of the University of Jena. Translated from the 
Second German Edition, and Edited by FREDERIC S. 
LEE, Ph.D. With 285 Illustrations. Medium 8vo. 155. net. 


A TEXT-BOOK of the PHYSIO.- 
LOGICAL CHEMISTRY OF THE ANIMAL BODY, 
including an Account of the Chemical Changes occurring 
in —— By ARTHUR GAMGEE, M.D., F.R.S. 
Vol. II., 18s. 


ELECTRO-PHYSIOLOGY. By Prof. 
BIEDERMANN. Tianslated by F. A. WELBY. 


C.S. MINOT. 8vo. 25s. net. 


MACMILLAN AND CO., LIMITED, LONDON. 


HUMAN EMBRYOLOGY. By Prof. 
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Phcenix Assurance Co., Ltd. 


PHCENIX FIRE OFFICE. 
19 LOMBARD 1., E.C., and 57 CHARING CROSS, S.W. 
ESTABLISHED 1782. 

MODERATE RATES. ABSOLUTE 5S 
. ELECTRIC LIGHTING RULES SUPPLIED. 
LIBERAL LOSS SETTLEMENTS. 
PROMPT PAYMENT OF CLAIMS. 
LOSSES PAID OVER £25,000,000. 


ESTABLISHED 1851. 


BIRKBECK BANK. 


Southampton Buildings, Chancery Lane, London. — 
lo DEPOSIT ACCOUNTS 
repayable on demand. 3 
The BIRKBECK ALMANACK, with full particulars, post free. 
FRANCIS RAVENSCROFT, Manager. 


WATKINS & DONCASTER. 


NATURALISTS, 


AND MANUFACTURERS OF 


CABINETS AND APPARATUS 


FOR ENTOMOLOGY, BIRDS’ EG@8 AND SKINS, AND ALL 
BRANCHES OF NATURAL HISTORY. 


SPECIAL SHOW-ROOM FOR CABINETS. 


De Our Catalogue (96 pp.) Post free on application. 
N.B.—For Excellence and ay of Cabinets and 
distinguished 


| * references are 


patrons, seums, Colleges, ae. 
A LARGE STOCK OF INSECTS, BIRDS’ EGGS 
AND SKINS. 
Birds, Mammals, &c., Preserved and Mounted by First-class Workmen 
. true to Nature. 
All Books and Publications on Natural History supplied. 
36 STRAND, LONDON, W.C. 


(Five Doors from Charing Cross.) 


THE MOST NUTRITIOUS, 


EPPS’S 


GRATEFUL—COMFORTING. 


COCOA 


BREAKFAST—SUPPER. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, S Desmids, Diatoms, Amceba, Actinospharium, 
joscularia, S 


Vorticella, Stentor, — Fi ep! 
other ‘Specimens of Pond Life. Price 1s. per Tu’ 
Astacus, Amphioxus, Rana, Anodon, &c., for 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


Melicerta, and many 
Post Free. Helix 
tion purposes. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 


The following animals can always be supplied, either living 
or preserved by the best methods :— 

Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia, 
onium ; Hormiphora (preserved) ; Leptoplana ; Lineus, "Amp iporus ; 
Aphrodite, Arenicola, Lanice, Terebella ; "Lepas, Balanus, Gammarus, 
on Mysis, Nebalia, Carcinus; Patella, Eledone, 

Crisia, Pedicellina, Holothuria, Asterias, Echinus; Ascidia, Salpa 
pee Scyllium, Raia, &c., &c. 
Fi or pice and more detailed lists apply to 
Bi 11 y; Ply THE DIRECTOR. 


ereis, 


COLLECTIONS OF 


MINERALS, ROCKS or FOSSILS 
to illustrate the leading Text-books on 
GEOLOGY, PHYSIOGRAPHY and MINERALOGY. 
50 Specimens in Box, 12/6 ; 100 do., 21/-; 200 do., 42/= 


A large Stock of Minerals, Rocks, Fossils and Microscopic Objects 
for selection. 
CATALOGUES GRATIS. 
Geologists’ Hammers, Cabinets, Card Trays, Glass-capped Boxes, &c.,. 
&c., always in stock. 


THOMAS D. RUSSELL, 
78 NEWGATE STREET, LONDON, E.C. 


Minerals, Rocks, Fossils, Metallic Ores, Rough Precious Stones, &c. 


Collections of above for Prospectors, Mining Engineers, 
Technical Schools, and for Private Study. 


MINERALS FOR ALL PURPOSES. ROCKS FROM NUMEROUS LOCALITIES. FOSSILS 
FROM ALL BRITISH FORMATIONS. 
ROCK SECTIONS :— 


Precious Meteorites, Rare Minerals, ner Cases, Glass 

Box Geclogical Apparatus, Cabinets, Lantern 
Sitios of Rock Sections. 
ALL LISTS FREE OF 


JAMES R. GREGORY & CO.,, 


MINERALOGISTS, &c., 
To Science & Art Department, British, Indian, & Colonial Museums, &c. 
Office and Stores ;— 


1, KELSO PLACE, STANFORD RD., KENSINGTON, W. 
ALBERT EDWARD JAMRACH. 


(Late CHARLES JAMRACH), 
NATURALIST, 


180 ST. GEORGE STREET EAST. 
Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, . 


« Netsukis China, Lacquers, Gongs, Shells, and other Curios. 


NOTICE.—Advertisements and business letters for NATURE should be addressed to the Publishers; Editorial 
communications to the Editor. The telegraphic address of NATURE is “ PHUSIS,” LONDON. 


SUBSCRIPTIONS TO « 


CHARGES FOR ADVERTISEMENTS. 


Per Line after 
One Sixteenth Page . . 
One Eighth Page, or Quarter Column 
Sse pa Page, or Half a Column 

a Page, ora Column... . 
Whole Page 
bad The first line being in heavy type is charged for as Two Lines. 


OR 


Cheques and Money Orders payable to MACMILLAN & CO., Limited. 
OFFICE: ST. MARTIN’S STREET, LONDON, W.C. 
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LUMMER & STRAUBEL’S N 5 
NEW MERGURY SPECTRUM LAMP 


ReTaiL—89 BisnopscaTe Street WITHIN, E.C. WHOLESALE—34 CamomiLe StReET, E.C. 
FOR OPTICAL MEASUREMENTS. Scientific Apparatus Secmtenminae and Laboratory 
This Lamp gives an intetioe 5 ' and the various Industries throughout the World. 
line spectrum, P exten ing Complete Illustrated Catalogue of over 650 pages, with about Illus 
over the whole visible spec- : na trations, 2s. 6d., or by Post 38. (Free to Colleges and ‘Schoots.) 
trum; by means of which : ery: 
prisms may be calibrated. 
It is furnished with a jacket 
through which water may be 
circulated in order to keep 
the lamp cool during ex- 
periments, 


The Lamp alone, without 
the water jacket, 


£22:2:0 


NEW 1902 DEMONSTRATION LANTERN. Specially de- 
—_ signed to overcome the failings ot other so-called Demonstration 
SOLE MAKERS— ; | Lanterns. May be used with Electric or Limelight, “The. went horizontal 


C.E.MULLER,ORME&CO., = 


he 1902 model isof British — throu — and is the’ Leper and 
cheapest lantern on the market. rar 


joo lines to the inch, for direct projection of the Spectrum colours, 
or lantern experiments in interference, illustration of Newton's 
rings, &c. 18/6. 


148 HIGH HOLBORN, LONDON, W.C.; | DIFFRACTION SLIDE. ages Lantern Slide, saled with 


And at 194 OXFORD STREET, MANCHESTER. 


CATALOGUE (100 pages and about 150 
Illustrations) of 


ELECTRIC HEATING APPARATUS 


In Various Applications. 

1s. 6d. Post Free.| (Refunded on First Order.) 
Nature says :—“ Describes appliances for 
meeting almost every conceivable want, both for 
domestic and scientific or laboratory purposes. 

Illustrated List (including n many new Forms) of 
ELECTRICAL MEASURING INSTRU- 
MENTS & PROTECTED RHEOSTATS 


POST FREE ON APPLICATION. 


THE CHEAPEST DEAD-BEAT INSTRU- 
MENTS OBTAINABLE. 


B® See Nature, January 30, page 304. 


| ISENTHAL & CO. 
HOT PLATES, EVAP 5 
» EVYAPORATORS, 95 morTiMER ST., LONDON, W. 


Contractors to the War Office, Ad! lty, India 
LABORATORIES. Office, Colonial Office, 


THE LONDON STEREOSCOPIC COMPANY'S 
“ZYLO” | ge. “ PRISMATIC ” 


LATEST NOV | 
By GOERZ, ROSS, ZEISS, 


SEND FOR PARTICULARS. | ON APPLICATION. 


106 & 108 REGENT “STREET, \ W. 54 -CHEAPSIDE, E.C. 


Printed by Ricmarp Cay anv Sons, Limitxp, at 7 & 2 Bond Street Hi, Queen Victoria Str in the City of London, and published by MACMILLAN 
anp Co., Limirxp, at 5t. diartin’s Street, Lor Lontion, W. C., and THe MacmiLitan Company, Fah Avenue, New Yan March 27, 1902 
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ev. OF MICH. 


A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


“To the solid ground 
Of Nature trusts the mind which builds for aye.” —WoRDSWwORTH. 


No. No. VOL. 65] 


THURSDAY, APRIL 3, 1902. 


[PRICE SIXPENCE. 


Registered as a Newspaper at the General Post Office.] 


{All Rights are Reserved. 


NEWTON & CO.’S 


PATENT 


“DEMONSTRATORS” LANTERN, 
FOR LIMELIGHT OR ELECTRIC. The most simpie 


With Prism for Erecting, and efficient 
and for Vertical Projection. Single Lantern 


Price £10 10s, yet constructed 


for general 
8 FLEET ST., 


scientific work. 
LONDON. 
THIS SEASON'S 


CATALOGUE OF 
SLIDES, &c., 


MICROSCOPE. 


With Bre- inch, inch 


Double MNOS 9/- extra. 


Focussing Substage, 14/6 extra. 


R. & J. BECK, Ltd., 


68 CORNRHILL, 


VERLAG VON GUSTAV FISCHER IN JENA. 


Soeben erschienen : 


LAFAR, Dr., Franz, a. 6. Professor der Germestgtichegis und 
Bakteriologie an der k. k. Technischen Hochschule zu Wien, 
Technische Mykologie. Ein Handbuch der Garungs- 
physiologie fiir tec » Nahrungsmittel-Chemiker, 
Garungstechniker, Agrikulturchemiker, Pharmazeuten und Land- 
wirte. Mit einem Vorwort von Prof. Dr. Emil Chr. Hansen, 
Carlsberg Laboratorium Kopenhagen. Zweiter Band Eumyceten- 
Garungen. Erstes Drittel: Mit 68 Abbildungen im Text und einer 
Tabelle. Preis: 4 Mark. 

MACH, Dr., E., emer. Professor an der Universitit Wien, Die 
Analyse der Empfindungen und das Verhaltniss 
des en zum Psychischen. Mit 36 Abbildungen. 
ae a VERMEHRTE AUFLAGE. Preis: brosch. 5 Mark, geb. 6 

ar 

SCHMIDT, Jous. und Fr. WHIS. Die Bakterien. Natur- 
historische Grundlage fiir das bakteriologische Studium. Mit emem 

* Vorwort von Prof. E. Chr. Hansen, Carlsberg Laboratorium Kopen- 
hagen. Unter Mitwirkung der Verfasser aus dem Danischen 
iibersetzt von Morten Porsild. Mit 205 Abbildungen. Preis : 7 Mark. 

ZEITSCHRIFT FUR PHYSIOLOGIE. 
Herausgegeben,von Professor Dr. Max Verworn in Gdttingen. 
Erscheint in zwanglosen Heften, die zu Banden von etwa 30 Druck- 
bogen Text und 15 Tafeln vereinigt werden. Preis eines Bandes : 


24 Mark. 


SPECTACLES 
ELECTRIC LIGHT, INCANDESCENT GAS, 


And other Powerful Illuminants. 


|NEGRETTI & ZAMBRA'S 
THERMOSCOPIC LENSES 


Protect the Eyes from Glare, an 
RENDER THE LIGHT SOFT ‘AND CooL. 
N. and Z.’s SPORTING SPECTACLES; "9 fitting and having extra 
e lenses, are the best for Billiards, Riding, & 
‘llustrated Price Lists Free by Post to all “parts of the World, 
MororisTs’. AND OTHER Eve Protectors. AND Face Screens, 


NEGRETTI AND ZAMBRA, 
38 HOLBORN VIADUCT, E.C. 


BRANCHES : 46 CORNHILL; 122 REGEN iT STREET. 
TWO GOLD MEDALS PARIS EXHIBITION 1900. 
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BRITISH ASSOCIATION FOR THE 


ADVANCEMENT OF SCIENCE, 
BURLINGTON HOUSE, LONDON, W. 


The next Annual Meeting will be held at Belfast, me 10-17, 1902. 
President-Elect, Professor James Dewar, D.Sc. 
G. GRIFFITH, Assistant General Secretary. 


ROYAL INSTITUTION OF 
GREAT BRITAIN. 


ALBEMARLE STREET, PICCADILLY, W. 


TUESDAY next, APRIL 8,‘at three o'clock, Aes MACFADYEN, 
M.D., B.Sc., Fullerian Professor of Physiology, R first of Three 
Lectures on “Recent Methods and Results in Bio ogical  Half- 
a-Guinea the Course. 

THURSDAY, APRIL 10, at three o'clock, Prorgssor M.A., 
D.Se., S., Fullerian Professor of first of 
Three Lectures on “ The Oxygen Group of Elements.’ alf-a- ~ Fn 

SATURDAY, APRIL rz, at three o'clock, Wittiam H. CummMincs, 
Esq., Mus.Doc.Dub., F.S. ls Hon. R.A.M., Principal of the Guildhall 
School of Music, first of Three Lectures on ve British National Song” 
(With Musical Illustrations). Half-a-Guinea. 


GUY’S HOSPITAL MEDICAL SCHOOL. 


The SUMMER SESSION will begin on May 1, and Students then 
entering will be eligible to compete for Entrance Scholarships of the com- 
bined value of £410 in the following September, as well as for the numerous 
Medals, Scholarships, and Prizes awarded my rh be period of Studentship. 

The Hospital contains accommodation for 644 beds, and arrangements are 
‘being made as rapidly as possible to place the entire number at the service 
of the sick poor, by reopening the Wards that have been closed for want of 
funds for the last fifteen years. 

The Appointments tenable by Students have been increased b more 
than 150 a year, chiefly by the addition of Clerkships and Dresserships in 
the departments of Ophthalmology, Gynecology, and Otology 

To augment the teaching of special subjects, Registrars ~~} Tutors have 
+been appointed in the Ophthalmic and Obstetric Departments. 

All Hospital Appointments are open to Students without charge, and the 
‘holders of Resident Appointments are provided with board and lodging. 

The College accommodates 60 Students, under the supervision of a 
Resident Warden. 

a. ~ School provides the full Curriculum required for the L.D.S. 
nglan 

lie Clubs’ Union Athletic Ground is easily accessible. 

A Handbook of Information for those about to enter the Medical Pro- 
Coes will be forwarded on application. 

For Prospectus of the School, containing full particulars as to oo 
Course of Study advised, Regulations for Residents in the College, wo 
apply personally, or by letter to the Dean, Guy's Hospital, 

Bridge, S.E. 


ST. THOMAS’S HOSPITAL MEDICAL 
SCHOOL, 
ALBERT EMBANKMENT, S.E. 


The SUMMER SESSION will commence on May 

St. Thomas's Hospital being one of the Medical Schools of the University 
-ot London, provision is made for the courses of study prescribed for the 
Preliminary Scientific, Intermediate, and Final Examinations in Medicine. 

Students entering in the Summer are eligible to compete for the Science 
Scholarships of £150 and £60, awarded in October. 

All Appointments are open to Students without extra payment. 

Tutorial Classes are bas gulen to the Second and Final Examinations of 
‘the Conjoint Board in January, April, and July. 

A Register of approved lodgings and of private families receiving Boarders 
tis kept in Secret. s Office. 

Excellent Day tub ACC ided in the School Building, 
and an Athletic Ground at Chiswick. 

Prospectuses and all particulars may be obtained from the Medical 
Secretary, Mr. G. RENDLE. 

H. G. TURNEY, M.A., M.D.Oxon., Dean. 


dati 
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‘BIRKBECK IN STITUTION, 


BREAMS BUILDINGS, CHANCERY LANE, E.C. 


The New Term commences THURSDAY, APRIL to. 
Day and Evening Courses of Study are held in the following Science 


subjects :— 
Chemistry ooo J. E. Mackenzig, Ph.D., D.Sc. 
Physics ... ooo oo ALBERT GrirFitus, D.Sc. 
Mathematics... > Smart, M.A. 


Botany ... oe 
Zoology i. W. Untuank, B. A., B.Sc. 
Geology and Mineralogy GEo. F. Harris, F.G. s. 
and } Geo. Patrcuin, A.R.S.M. 
Also Classes in French, ‘German, Spanish, Russian and Italian. 
The Science Courses include practical work in well-equipped Labora- 
— and provide for the requirements of the University of London 


rees. 
“ lasses are also arranged for Conjoint Board, Dental and Pharmaceutical 
Examinations. 
Evening Classes are held in Practical Geometry, Building Construction, 
ee me Construction, Applied Mechanics and Steam, Physio logy and 
giene. 
urther information on application 10 the Principat, G. ARMITAGE 
Situ, M.A. 


THE LONDON SCHOOL OF FareCAL 
MEDICINE. 


(UNDER THE AUSPICES OF HIS 
GOVERNMENT.) 


CONNAUGHT ROAD, ALBERT DOCK, E. 


(IN CONNECTION WITH THE HOSPITALS OF THE Snstnn's 
HOosPITAL SOCIETY.) 


The next SESSION commences on Thursday, May 1, 19 Be 
Prospectus, Syllabus, and other particulars, apply to the 
P. Micuecut, Esq., Seamen's Hospital, Greenwich, S. 


AYNSOME AGRICULTURAL STATION, 


CARTMEL GRANGE-OVER-SANDS, LANCASHIRE. 


To Research Students, Post Graduate University Students, Chemical 
Students, &c. 

New Chemical Laboratdties, equipped with all modern scientific 
improvements. 

Special Laboratory for Research in Plant Physiolo; 
received for Long or Short Courses in Organic, Agricultur: 
— Chemistry. 

or terms, apply to the Direcrors. 


MAJESTY'S’ 


and Physi: 


PRACTICAL AND THEORETICAL TUITION 
In PHYSICS, CHEMISTRY, PHYSIOLOGY, GEOLOGY and 
BOTANY. Individual Instruction. 
R. C. T. Evans, B.Sc.(London), 
Director of the 
Heatucore Science LABORATORIES, 
9 Heathcote Street, Gray’s Inn Road, W.C. 


RATIONAL AND PRACTICAL EDUCA- 
TION FOR BOYS at Clacton College, Clacton-on-Sea; for aims 
and methods see illustrated prospectus. Headmaster, Harold Picton, 
B.Sc.(Lond.), Gold, Silver rt Research Medallist of University College. 


NEW SOUTH WALES. 
UNIVERSITY OF SYDNEY. 


LECTURESHIP IN MINERALOGY AND 
TROLOGY AND DEMONSTRATOR IN GEOLOGY. 


hdeiene are invited from gentlemen qualified to fill the above 
 saormers Salary, £350 per annum. £60 allowed for passage money. 

ties to begin June I next, or soon thereafter. 

Further particulars may be obtained from the Aqua Seued for New 
South Wales, 9 Victoria Street, London, S.W., to whom applications, 
stating applicant’ $ age and qualifications, and accompanied by two copies of 
each ial submitted, should be sent not later then April 12, 1902. 


BEDFORD COLLEGE FOR WOMEN 
(UNIVERSITY OF LONDON). 


YORK PLACE, BAKER STREET, W. 


The Easter Term begins Thursday, April 24. 

The College provides instruction for Students preparing for the University 
of London Degrees in Arts, Science and Preliminary Medicine; also 
‘instruction in subjects of General Education. 

There is a Training Department for Teachers, a Hygiene Department 
and an Art School. 

Students can reside in the College. 


ENTRANCE SCHOLARSHIPS. 


a Guanes Scholarship in Arts, annual value £31 ros., tenable for 


‘three 
One Pfeiffer Scholarship in Science, annual value £48, tenable for three 


Wilt be awarded on the results of the Examination to be held in June. 
Particulars on application to the Primcr#ar. 


HENRY COPELAND, 


March 19, 1902. Agent-Generai for New South Wales. 


THE GLASGOW AND WEST OF 
SCOTLAND TECHNICAL COLLEGE. 


DEPARTMENT OF MINING AND GEOLOGY. 

The Governors invite applications for the sop ge ge Sy in MINING 
and GEOLOGY, vacant by the appointment of Mr. G. R. Thompson 
B.Sc., to the Professorship of Mining in the Yorkshire College, Leeds. 

The stipend attached to the post is £250 per annum, and the Lecturer 
must be prepared to give his whole time to the College. 

Applications and testimonials must be sent not later than April 30 to the 
Seeneeem, from whom further particulars may be obtained. 


Secretary's Office, 
38 bake Street, Glasgow. 


For other Advertisements sinilar te abowe, see page 
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KING EDWARD’S SCHOOL, 


BIRMINGHAM. 
ill be a Vacancy at the beginning o' ay for an 

MATHEMATICAL MASTER in the Boys’ High School. A young 

First Classman will pref c ing 

lications, accompani' copies of testimonials, shoul sent in 

April = im. to Cary Gitson, Esq., King Edward’s 
School, Birmingham. 


UNIVERSITY COLLEGE, SHEFFIELD. 


The Council invite applications for the post of DEMONSTRATOR in 
the Bacteriological Laboratory at a salary of £150, to be increased to £200 
per annum by annual increments of £25. . 

‘Applications to be sent in on or before April 7. 

Further details mav be obtained from the RecisTRAR. 


MERCHANT VENTURERS’ TECHNI- 
CAL COLLEGE, BRISTOL.—Professor of Electrical Engineering 
required shortly. Salary, £400 a year.—Applicants must state that 
they have read the printed particulars, which can be obtained from 
the REGISTRAR by sending a stamped addressed envelope. 


APPLICATIONS are invited up to May1 
for the position of ASSISTANT CHEMIST in an Australian Manu- 
facturing Industry. , £600 per annum. Candidates must have 
received a thorough scientific —s at a University or Institution of 
University standing, and be preferably under 26 years of age.—Further 
details can be obtained by writing to Messrs. Parbury, Hentyand Co., 
20 Eastcheap, London, to whom applications are to be addressed. 


TO SCIENCE MASTERS.—Wanted Grad- 


uates and others for the following Appointments :—(1)Chemistry and 
Physics, £150 non-res. ; (2) Oxford or Cam. Graduate for Chemistry 
Mathes. and Geo. Drawing, £110 res.; (3) Chemistry, Botany and 
Form Work, £120 non-res.; (4) Mathcs. and Expl. Science and 
Drawing, £120; (9) Chemistry and Physics, £80 res. List of vacancies 
on application.—Address, giving full details, GrirritHs, SMITH, 
ANv SmiTH, Tutorial Agents, 34 Bedford Street, Strand, 
ndon. 


For other Scholastic Advertisements see page ccxiv. 


Sales by Auction. 
BOTANICAL AND SCIENTIFIC BOOKS. 
MR. J. C. STEVENS will Sell by Auction, 


at his Great Rooms, 38 King Street, Covent Garden, W.C., on Monday, 
APRIL 14, at half-past 12 o'clock coy the valuable Library of 
the late Miss E. A. OrmErop, LL.D., F.E.S., &c., of St. Albans, and 
other Properties, comprising Sowerby’s ‘‘ English Botany” (Symes’ 
Edition) ; Couch’s “ Fishes" ; Humphreys & Westwood’s “ Butterflies 
and Moths”; a complete set of The Gardener's Chronicle; Agricut- 
tural Gazette ; “Royal Agricultural Society's “Transactions 
of the Entomological Society ” ; Buckler’s ‘* Larvz,” and other Publi- 
cations of the Ray Society ; “* Proceedings and Journal of the Royal 
Geographical Society ” ; and many other Standard and Valuable Works 
on Botany, Agriculture, Entomology ; long series of Scientific Journals, 
Travels, and other Ss. 

On view the Saturday prior from 1o till 2, and on Morning of Sale. 

Catalogues on application. 


EXOTIC BUTTERFLIES AND CABINETS. 
MR. J. C. STEVENS will Sell by Auction, 


at his Great Rooms, 38 King Street, Covent Garden, W.C., on 
Tuesday, APRIL 15, at half-past 12 o'clock precisely, a further por- 
tion of the extensive and valuable Collection of Foreign Lepidoptera, 
comprising the Papilionidz, Danaide, Nymphalidz, &c., formed by 
the late Puitip CROWLEY F.L.S., of Waddon House, 
Croydon, together with the ntomological Cabinets in which they are 
contained. The concluding portion will be disposed of in May., 
On view the day prior, 10 till 4. Catalogues on application. 


BIRDS’ NESTS AND EGGS. 

ON THURSDAY, APRIL 17, AT HALF- 
PAST TWELVE O'CLOCK, Mr. J. C. STEVENS will offer at his 
Rooms, 38 King Street, Covent Garden, W.C. :— 

A portion of the Collection of Birds’ Eges and Nests, formed by the late 
Crow Esq., F.Z.S., &c.,-including a very fine series of British 
Birds’ Eggs arranged in glass-covered boxes, nests of Humming Birds, 
Bird Skins, and many RARE BIRDS’ EGGS. 

EGG OF THE Z.PYORNIS MAXIMUS, &c. 


ALSO 
A VERY FINE STUFFED SPECIMEN OF THE GREAT AUK, 


AND 
A GREAT AUK’S EGG. 
On view, Wednesday, April 16, 2 to 5, and morning of sale. 


J. BACKHOQUSE & SON, 


(SCIENTIFIC DEPARTMENT) 


Supply all Botanical Material required for Lecture and Demon- 

stration purposes and for Class-work. Fresh, or preserved in 

Alcohol. Insectivorous Plants. Plants for Physiological Experi- 
ments. Museum Specimens. Microscopical Preparations. 


Prices strictly moderate, 


WRITE FOR 
BOOKLET, 


Photographic 
Chemicals __. 


NO WEIGHING : NO MEASURING 
NO WASTE : NO TROUBLE. 
= 
PORTABLE AND 
INDISPENSABLE 
FOR TOURISTS. 
ALWAYS READY. 
ALWAYS ACCURATE. 


I-hotography in| 


Natural 
Colours. SHEPHERD 


PROCESS. 
A simple, inexpensive, and reliable process, based upon sound 
scientific principles, for;obtaining photographs of any objec in 
its natural colours, faithfullyfreproducing every shade and tint. 
All Apparatus and Materials for working the 
process now ready. 


MPLETE F F ANDARD 
CORIZE LANTERN SLIDES, from. &= 10 O 


THREE COLOUR FILTERS from 15/- per Set. 


LIGHT FILTERS or SCREENS for 
ORTHOCHROMATIC 
PHOTOJGRAPHY 
in all sizes, ready for immediate use. 
CAPS, CELLS, FITTINGS and CASES in all sizes. 


ORTHOCHROMATIC PLATES }-plate to 15 x 12 


IN STOCK. 


SANGER SHEPHERD & CO., 


FACTORY AND OFFICES: 5: 6, & 7 Gray’s INN PassaGE, 
Rep Lion STREET, HOLBORN, Lonpon, W.C. 


Nots.—Gray’s Inn Passage is the second turning on the right in Red Lion . 
Street, coming from Holborn. ™ 
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ALWAYS RELIABLE. 
> Sold by all chemists and dealers. 
*Tabloid’ Developers or Toning 
Baths, complete, is.; “Tabloid” 3 
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Snow Fill Buildings, LONDON, €.C. 
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THE HIGHEST VACUUM 
READILY OBTAINED. 


ASK FOR 
LIST No. F. 45. 


PRICES FROM £4 § 0 


APPLY FOR FULL PARTICULARS | oF ° THE 


“GERYK” VACUUM PUMPS (Favenr) T0 
Pulsometer Engineering C2 1% 


Nine Elms Ironworks. Reading. 


THE CHEAPEST DEAD-BEAT INSTRUMENTS OBTAINABLE. 


ELECTRICAL MEASURING - INSTRUMENTS 
and PROTECTED RHEOSTATS. 
ILLUSTRATED LIST POST FREE ON APPLICATION. 


De See ‘‘ Nature,” January 30, page 304. 
COMBINED DEAD-BEAT VOLT AND AMPEREMETER. 


ISENTHAL & Co., 


85 MORTIMER ST., LONDON, Wi. 


CADETT PLATES. 


YOU ARE BEING LEFT BEHIND 
BY NOT USING THE 


SPECTRUM 


PLATES & LIGHT FILTERS. 


Ask your Dealer for particulars, or we will send free on 
receipt of a post-card. 


New Booklet, “ORTHOCHROMATIC and 3- 
COLOR PHOTOGRAPHY” (simplified), by 
JAMES CADETT and E. SANGER SHEPHERD. 
Gratis, Post Free. 22nd Thousand, 


P.0.P. & Bromide Papers. 


BEST ONLY AND CHEAPEST. 


|CADETT & NEALL, Ltd., 


REYNOLDS & BRANSON, 


14 Commercial Street, LEEDS. 


HYDRAULIC PRESS 


(DR. POCKLINGTON’S FORM) 
FOR COLLEGES AND SCHOOLS. 


A very practical pattern, with all working parts readily 


visible and accessible. Specially designed for the use of 
teachers who desire to illustrate the great multiplication of 
force obtainable by utilising the laws of Hydrostatics. It also 
serves for experiments on regelation, &c., where pressures 
amounting to half a ton or upwards are required. 


IMPROVED MODEL WITH SILVER VALVES. 
PRICE COMPLETE, £2 2s. 


SPECIAL EDUCATIVE APPARATUS AND APPLIANCES 
made in our own workshops under skilled superintendence. 
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NEW WORK ON CHEMICAL PATHOLOGY. 


Just Pus.isnep, Crown 8vo, 7s. 6d. 


LECTURES on CHEMICAL PATHOLOGY in its RELATION to PRACTICAL 


MEDICINE. Delivered at the University and Bellevue Medical Schools, New York City. By C. A. HERTER, M.D., Professor of 


Pathological Chemi 
the Hospital 


, University and Bellevue Medical Schools, New York, Visiting Physician to the City Hospital, late Consulting Physician to 
ulting Pathological Chemist to the Craig Colony for ’Epileptics, &c. 


Pharmaceutical Fenvnalirs “The book is written in an attractive style, and may be expected to attract much attention.” 


SMITH, ELDER, & Co.. 15, Waterloo Pines, S.w. 


To the 


EWING’S 


EXTENSOMETERS. 


WRITE FOR PARTICULARS 
SCIENTIFIC INSTRUMENT CO., Ltd., 


CAMBRIDGE. 


ELECTROLYTIC INTERRUPTER, © 


FOR USE ON MAINS. 


The advantages of this form ov over others are :— 
1. Absence of platinum, therefore 
saving of expense. 
2. Complete control of current by 
simply valeing or lowering glass plug. 


A. C. COSSOR, 54 Farringdon Road, E.C. 


(Contractor To H.M. 


DARTON’S LATEST 
IMPROYED SELF-RECORDING 
BAROGRAPH. 


FITTED. WITH LEVER MOVEMENT. : 
Can be cbhtained Opticians, or of 


DARTON & Co.. 


CLERKENWELL Optica Works, 


142 ST. JOHN’S ST., LONDON. 


De Fully Illustrated List of Meteorological Instruments 
(including above) Post free, also List of Electrical Novelties. 


NEW PATTERN 


DIFFERENTIAL 
GALVANOMETER 


FOR LOW RESISTANCE TESTING. 


Advantages over the Potentiometer and the Kelvin 
Bridge— 
Much simpler to work. — 


Accuracy limited only by that of the Standards 
employed. 


Prime cost. 


Price complete, with Circular Slide Wire and Keys, £14 4s. 


(See epeeniings of Inst. of E.E., Vol. XXX., No. 151, 
908.) 


NALDER BROS. & CO., 


PRINCES MEWS, GREAT GEORGE STREET, 
WESTMINSTER, S.W. 
(Late 16 Rep Lion STREET, CLERKENWELL.) 


JAMES J. HICKS, 


WHOLESALE MANUFACTURER OF ALL KINDS OF 
SCIENTIFIC, METEOROLOGICAL, CLINICAL 
AND SURGICAL INSTRUMENTS, 

Improved Wind 


ity of error in the wind 
direction and velocity. 


Hicks’ Improved Air Meter 
for measuring currents of any velocity. 


Dr. Parkes, F.R.S., says :—‘* The 
most perfect instrument in use.” 

Of the greatest possible use in the 
ventilation, &c., of all large buildings, 
mines, and chimney shafts. 


pleased to submit quotations for 
Laboratory outfits or single: instruments.. He also places 
Colleges and Institutions on exceptional terms, 


THERMOMETERS FOR: STUDENT WORK A SPECIALITY. 
8, 9 & 10, Hatton Garden, LONDON, E.C. 


Mr. Hicks is always 
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SECOND-HAND 
MICROSCOPES 


SWIFT’S “ 44, £5, £6, £8 105., £12 108., to suit 
all classes of 
Lo 5s. to £12 108. 
WATSON’S PEDINBUR GH,” £4 10s. to £16 10s, 
ZEISS’ ‘‘ IVa,” complete, £16 Tos. 


Microscopes by all» makers. List on application. 


A. CLARESO co., 
28 BARTLETT'S BUILDINGS, HOLBORN CIRCUS, LONDON. 


SCIENTIFIC 
APPARATUS 
FOR SCHOOLS. 


LISTS POST 
FREE. 


T, TAMBLYN-WATTS, SETTLE, YORKS. 
THE NUTRITIOUS, 


EPPS’S 


GRATEFUL—COMFORTING, 


COCOA 


RREAKFAST—SUPPFP. 


HOLLOWAY’S 
OINTMENT 


Cures Old Wounds, Sores, Boils, Stiff Joints, 
Sprains, Burns, w—- Sore Throat, Quinsy, 
c. 


NEW. 


TABLE CATHETOMETER. 


Geometric Slides, Reversible Telescope, 
Movable Object Glass for Focussing, 
Ramsden Eye-Piece. 
Substantially Made. Moderate Price. 

Write for Descriptive? Pamphlet.[= 


W.G.PYE & CO., 


Physical and. Physiological 
Instrument Manufacturers, 


GRANTA WORKS, MILL LANE, 
CAMBRIDGE. 
Price \ListsFree on application. 


TO SCIENCE LECTURERS. 
HUGHES’ PHOTO-ROTOSCOPE CINEMATOGRAPHS. 


THE MOST PERFECT 
No Flickering. Superb Mechanism. Price £27 7 0. 
The Moto- hate the Pictures. 
ustra 

See Mr. Hucuns’ PATENT COMBINATION ¢ OPTICAL LANTERN, 
&c. Miniature Triple Lantern constructed for B. J. MALDEN, Eee ; grea 
success. New I drogen Microscope. Science Lanterns for C! 
monstration. ike icent Results. Docwra Triple, Prize Medals 
Award. Spl to the Royal Polytechnic Institution, Dr. H H. Gratran 
Guinness, &c. Patent Pamphengo Science Lanterns. The Universal 
Lantern 4-inch Condensers, 4-wick Lamp, Portrait Combination front 
Lenses, 185. 6d., Marvellous value. Science Lecture Novelties. 
The Lantern Kaleidoscope. Cheapest Lantern Outfits in the World. 
Grandly Illustrated Catalogs over 180 choice Begrevings, 6d. ; 
Postage, 44. Smali Illustrated Cat: logue, 100 pages, free, sd. List of 
60,000 Slides and 300 Lecture Sets, a Subjects, Views, &c., 6d. ; 
Postage, ad. Pamphlets Free. C. HUGHES, Spxctauisr, 
Brewster House, 82 Mortimer Road, Kineton’, N. 


TRADE 
MARK 


PRICE with s-inch Condenser 70/- 
6-inc 80/- ” ” 


110/- ” ” 
200/- 


@ROSSAR LENS ror 


“OPTIMUS.” 
OPTIMUS CANTILEVER ENLARGERS. 


EXTRA FOR FRONT LENS . 


FOR USE WITH OIL OR - 
INCANDESCENT GAS. 


= 
63/- 


SHARP and BRILLIANT ENLARGEMENTS. 


Equivalent Focus in. rofin. 
Suitable for Condensers 5 and - diam. 7 and 8in. diam, 
Price £4 0 £6 5 0 


‘diam, 
#27 15 0 


NEW LIST of PHOTOGRAPHIC and PROJECTION INSTRUMENTS, POST FREE. 


PERKEN, SON & CO. Ltn. 


99, HATTON GARDEN, 


HOLBORN CIRCUS, E.0. LON DON. 


PEAK 


BY APPOINTMENT TO THE ROYAL INSTITU- 
TION OF GREAT BRITAIN. 


POST OFFICE BRIDGE ‘SETS AND 
DEAD BEAT GALYANOMETERS. 


POTENTIOMETERS. 
SPECTROMETERS. 


STUDENTS’ 
SPHEROMETERS. 


INDUCTION COILS A SPECIALITY. 
Sole Makers of Wagg’s cocatioing Table for X-Ray 
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Assurance Co., Ltd. 


PHG:NIX FIRE OFFICE, 


19 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W. 
ESTABLISHED 1782. 

MODERATE RATES. ABSOLUTE SECURITY. 
ELECTRIC LIGHTING RULES SUPPLIED. 
LIBERAL LOSS SETTLEMENTS. 
PROMPT PAYMENT OF CLAIMS. - 
LOSSES PAID OVER £25,000,000. 


ESTABLISHED 1851. 


BIRKBECK BANK. 


Southampton Buildings, Chancery Lane, London. 
lo DEPOSIT ACCOUNTS lo 
3 repayable on demand. 


The BIRKBECK ALMANACK, with full particulars, post free. 
FRANCIS RAVENSCROFT, Manager. 


Minerals, Rocks, Fossils, Metallic Ores, Rough Precious Stones, &c. 
Collections of above for Prospectors, Mining Engineers, 
Technical Schools, and for Private Study. 
MINERALS FOR ALL PURPOSES. ROCKS FROM NUMEROUS LOCALITIES. FOSSILS 
FROM ALL BRITISH FORMATIONS. 
ROCK SECTIONS :— 
Meteorites, Rare Minerals, 


Precious 8 
Top Boxes, 


ALL LISTS ‘ov 


JAMES R. GREGORY & 
MINERALOGISTS, &c., 
To Science & A Colonial Museums, 


1, KELSO PLACE, STANFORD RD., KENSINGTON, W. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, S Diatoms, Amoeba, Arcella, Actinospherium, 
Vorticella, Stentor, — Floscularia, Stephanoceros, Melicerta, and many 
other ‘Specimens of B Life. Price 1s. per Tube, Post Free. ' Helix 
pomatia, Astacus, ask, Rana, Anodon, &c., for Dissection purposes. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 


The following animals can always be supplied, either living 
or preserved by the best methods :— 

Sycon ; Gove, Obelia, Sertularia; Actinia, Tealia, 
onium ; Hormiphora (preserved) ; Leptoplana ; Lineus, Am sae hiporus 
Aphrodite, Lanice, Terebella ; ‘Lepas, Balan 
Ligia Carcinus; Patella, Buccinum, Eledone, Pectens 
Bugula, Meta Pedicellina, Holothuria, Asterias, Echinus; Ascidia, Salpa 
Scyllium, Raia, &c., &c. 

For prices and more detailed lists apply to 
Biological Laboratory, Plymouth. 


THE DIRECTOR. 


WATKINS & DONCASTER, 


NATURALISTS, 


AND MANUFACTURERS OF 


CABINETS AND APPARATUS 


FOR ENTOMOLOGY, BIRDS’ E@@8 AND SKINS, AND ALL 
BRANCHES OF NATURAL Hi8sTORY. 


SPECIAL SHOW-ROOM FOR CABINETS. 


Be Our Catalogue (96 pp.) Post free on application. 
N.B.—For Superiori of Cabinets 
Apparat erences ore peruait tod, to distinguished 
patrons, ms, Catleges, &e. 
A LARGE STOCK OF INSECTS, BIRDS’ EGGS 
AND SKINS. 
Birds, Mammals, &c., Preserved and Mounted by First-class Workmen 


true to Nature 
All Books and Publications on Natural History supplied. 


36 STRAND, LONDON, W.C. 
(Five Doors from Charing Cross.) 


COLLECTIONS OF 


to illustrate the leading Text-books on 


GEOLOGY, PHYSIOGRAPHY and MINERALOGY. 
50 Specimens in Box, 12/6 ; 100 do., 21/=; 200 do., 42/- 


A large Stock of Minerals, Rocks, Fossils and Microscopic Objects 
"for selection. 
CATALOGUES GRATIS. 
Geologists’ Hammers, Caan, Card Trays, Glass-capped Boxes, &c., 


&c., always in stock. 


THOMAS D. RUSSELL, 
78 NEWGATE STREET, LONDON, E.C. 


MINERALS, ROCKS, AND PRECIOUS STONES. 


Choice Minerals for Museums, Characteristic Examples for the Teacher, 


LAPIDARIES’ WORK IN ALL BRANCHES. 
BLOWPIPE CASES AND APPARATUS. 
LESSONS GIVEN. 


SAMUEL HENSON, 


97 REGENT STREET, LONDON, W. 


ESTABLISHED 1840. 


EDWARD JAMRACH 
(Late CHARLES JAMRACH), 
NATURALIST, 


180 ST. GEORGE STREET EAST. 


I —>* of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
™ etsukis China, Lacquers, Gongs, Shells, and other Curios. ‘ 


NOTICE.—Advertisements and business letters for NATURE should be addressed to the Publishers ; Editorial 


communications to the Editor. The telegraphic address of NATURE is “ PHUSIS,” LONDON. 


a. 

To ALL PLacgs ABROAD :— 


s 


6 

Per Line after. .... 009 
One Sixteenth Page o10 
One Eighth Page, or Quarter Column . .0 18 6 
Quarter Page, or Halfa Column... . I15 0 
Half a Page, or a Column . hy Ass 5 0 


Whole Page... +++ 6 
* The first line being in heavy type is charged for as Two Lines. 


Cheques and Money Orders payable to MACMILLAN & CO., Limited. 


OFFICE: ST. MARTIN’S 


STREET, LONDON, W.C. 


MINERALS, ROCKS or FOSSILS” 
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ATWOOD MACHINE 


OUR ORIGINAL PATTERN GREATLY IMPROVED. 


(Patent). 


New Release (Patent) Dropping Platform done away with, “Aluminium Wheel, Agate Bearings, Extra Weights. This 
machine is now a practical Instrument, and with each a Certificate is given, together with a Pamphlet of Experiments. 
PRICE COMPLETE 15s. NET. 


PHILIP HARRIS & CO., Lim.. BIRMINGHAM and DUBLIN. 


WATSON’S MICROSCOPES. 


WATSON’S MICROSCOPES ARE OF LATEST DES +" 
FAULTLESS WORKMANSHIP, ARD RFECT IN DETAIL. 


STANDARD Mopg.s 
The VAN HEURCK Microscope. Replete with every convenience for 
high power and photographic work. From £18 10 0 
The ROYAL Microscope. A moderate priced Instrument embodying the 
advantages of the most costly models. £14 10 O 
The ye GH we ae Series. Instruments at all prices from 
10 Oto £9 1 
The PRAM Sieresocpe. A highest class ames at a very moderate 
t.. With 1in., and 1/6in., in Case. 
The SCHOOL Microscope. A very cheap but efficient Sia £2276 
HOLOSCOPIC. OBJECTIVES, EYEPIECES and CON- 
DENSER give the very best results optically. They embody a new 
principle of construction and should be used by all Microscopists. 
Watson's new UNIVERSAL CONDENSER. The finest Condenser 
for low and medium power workers. 
- Full particulars of all the above are contained in Watson's 130 page 
Catalogue (No. 2) of Microscopes. Post free on application. 


W. WATSON & SONS (Zstadlished 1837), 


. Branches : 16 Forrest: Roap, EDINBURGH. 


And 78 Swanston Street, Melbourne, Australia. 


MICROSCOPIC OBJECTS. 
1902 CATALOGUE JUST ISSUED. 


" New Edition of Watson's Catalogue (No. 3) of Microscopic Objects. 
The most aagypans List in the World. Every Microscopist should 


have one. Post free on application. 
New SPECIMENS. £s. d. 
Malarial Parasites, in Capillaries of Brain ... - 40 
Malarial Parasites in Blood ; es a aut Ring and he 
forms... each 40 
Karyokinetic Figures i in Root Tissue of Lily at 30 
Section through Head of Feetal Rabbit, oes Developing 
, Eye, &c 26 
Set of 24 Slides ilustvating the of 1150 
Anatomy of House Fly complete on one Slide we oon sae 60 
Set of 12 Slides illustrating Brewery Fermentations = 18 0 
Group of about 150 Diatomacez from various Localities .. on 50 
A new Series of Rotifera, including Pedalium mirum, s Seteiteens, 


Asplanchna, Syncheta and others, 3/6 and 


313 HIGH HOLBORN, LONDON, W.C. 


Opticians to H.M. Government. 


CROSSLEY ’S GAS EBENGINZES. 


RECENTLY 
REMODELLED. 


GREAT REDUCTION 
IN. GAS 
CONSUMED. 


(Represents J type in Oil or 
Gas, giving about 
14 effective horse power.) 


Immediate delivery for Stock 
Sizes of Engines. 


Crossley’s Portable Oil Engine 
received the FIRST PRIZE 
at the Royal Agricultural 
Show, Cardiff, June, 1901. 


ENGINES DELIVERED.—Up to 
the end of 1901, 42;873 engines 
have been delivered, representing 
695,969 B.HP. 


CcROSSLET BROS., =TD., OPENSHAW, MANCHESTER. 


Twelve }-plates in sheaths, instantaneous cha 


DALLM EYER’S 
POPULAR 


ing, rack focussi 


PRICE 


£7 Ts. 


HAND GAMERA. 


covered good leather, and fitted with a STIGMATIC LENS, working at / 7°5. 


Send for fully Illustrated List of Lenses and.Cameras. 


Printed by Ricnarp Cay anp Sons, Limirep, at 7 & 8 Bread Street Hiil, Queen Victoria Street, in the Uity of London, and published by 
4nD Co., Limirep, at St. Martin’s Street, London, W.C., and THe MACMILLAN Company, 66 Fifth Avenue, New York.—lTHuxsvay, April 3 1902. 


MACMILLAN 


ng, ever-set shutter with speed regulator, mahogany body 
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RY, 


_A-WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 
To the solid ground 


Of Nature trusts the mind which 


builds for aye.” —WORDSWORTH. 


No. 1693, VOL. 65] 


THURSDAY, APRIL 10, 1902. 


[PRICE SIXPENCE. 


Registered as a mamcawel at the General Post Office.} 


{All Rights are Reserved. 


THE “ NEWTONIAN 


UNIVERSAL SCIENCE LANTERN 


(IVES & NEWTON'S 
PATENT). 


60 PAGES, 


OPTICIANS TO 
THE KING. 


Complete for slid Microscopic Objects, and Spectra. 
Price £18. | 


For Lecturers on Light, a, and Colour Photography, &c. 
Sole Makers: NEWTON & CO.,3 FLEET STREET, LONDON” . 


THE NEW BOOK. . 


PRACTICAL NOTES ON TELEPHOTOCRAPHY. 


50 PAGES, 
BOUND, BOUND, 


6d. 


THE ABOVE WORK GRATIS ON RECEIPT OF STAMP. 


R. & J. BECK, Ltd., 68.CORNHILL, E.C. 


JUST PUBLISHED. > 
A. REFERENCE BOOK | 


FOR 


EVERY PHYSICAL LABORATORY. | 


A NEW AND ENLARGED EDITION OF 


GRIFFIN’S 


ILLUSTRATED PHYSICAL CATALOGUE, 
SOUND, LIGHT AND HEAT 
APPARATUS. 


120 pp. Royal 8vo, with nearly 300 Illustrations, 18 pages of 
Physical Tables, Logarithms, &c. | 


Will be sent Post Free to Schools and Colleges on receipt of 
Application with full Address. 


JOHN J. GRIFFIN & SONS, Ltd., 


20-26 SARDINIA STREET, LINCOLN’S INN FIELDS, 
LONDON, W.C. 


“SPECTACLES. 


And other. Powerful Illuminants. . 


NEG RETTI & ZAMBRA'S 
THERMOSCOPIC LENSES 


Protect the Eyes from Glare, and 
RENDER THE LIGHT SOFT AND COOL. 
N. and Z.’s SPORTING SPECTACLES, close-fitting and having extra 


large lenses, are the best for Billiards, Riding, &e. 
Vilustrated Price Lists Free by Post to all parts of the World. 
MororisTs’ AND OTHER Eve Protectors AND Face ScREENs, 


NEGRETTI AND ZAMBRA, 
38 HOLBORN VIADUCT, E.C. 


BRANCHES : 46 CORNHILL; 122 REGEN T STREET. 
TWO GOLD MEDALS PARIS EXHIBITION 1900. 
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UNIVERSITY OF LONDON. 
THE MIDDLESEX HOSPITAL 
MEDICAL SCHOOL, 


CLOSE TO OXFORD CIRCUS, W. 


The SUMMER SESSION, 1902, will c e on Thursday, May t. 

Full opportunities for study are offered to Students preparing for any 
Examinations in Medicine and Surgery in the United Kingdom. 

Classes will be held in the following subjects :—Midwifery, Pathology, 
Pathological Histology, Forensic Medicine and Public Health, Anatomy, 
Practical Physiology and Histology, Chemistry and Practical Chemistry, 
Therapeutics, Mental Diseases with Clinical Demonstrations, Practical 
Pharmacy. 

Students entering in May are eligible to compete for the Entrance 
Scholarships (value £100 and £60) awarded at the commencement of the 
ensuing Winter Session. The Broderip Scholarships, Governor's Prize, 
Hetley Prize, Lyell Medai, Leopold Hudson Prize, and Freeman Scholar- 
ship, are awarded annually, the Murray Scholarship (in connection with the 
University of Aberdeen) every third year. 

7 oo, resident appointments are open for competition annually, with- 
out fee. 

The competion fee, admitting to the whole curriculum for the diplomas 
of L.R.C.P., M.R.C.S., and L.S.A., is 135 guineas; or by three yearly 
instalments of 60, 50, and 35 guineas. 

The University of London Students requiring Preliminary Science Instruc- 
tion, 145 guineas, or by instalment, 155 guineas. For members of Universities 
recognised by te General Medical Council and other Students who have 


BEDFORD COLLEGE FOR WOMEN 
(UNIVERSITY OF LONDON). 
YORK PLACE, BAKER STREET, W. 
DEPARTMENT FOR THE PROFESSIONAL TRAINING OF 
TEACHERS. 


A Scholarship of the value of £25 is offered by the Council in conjunctio 
with the Reid Trustees, to a Teacher entering the Training Department, 
who has a Science Degree or its equivalent, has experience in teaching, and 
will specially devote herself to the teaching of Science. 

Applications to be sent in by April 14 at latest. Term begins April 24. 

Full information can be obtained from the Head of the Training Depart- 
ment, Miss H. Rospertson. 


THE LONDON SCHOOL OF TROPICAL 
MEDICINE. 
(UNDER THE AUSPICES OF HIS MAJESTY’S 
GOVERNMENT.) 


CONNAUGHT ROAD, ALBERT DOCK, E. 


(IN CONNECTION WITH THE HOsPITALS OF THE SEAMEN’S 
HosPiTAL SOcIgTY.) 


The next SESSION commences on Thursday, May 1, =. For 
us, Syllabus, and other particulars, a y to the tary, 
P. Micue.ut, Esq., Seamen's Hospital, Greenwich, S.E. 


pleted their A ical and Physiological studies, the fee for ad 
as General Students is 70 guineas, or by instalments 75 guineas. Students 
from the Universities of Oxford and Cambridge entering in May are eligible 
to compete for the University Scholarship of £60 awarded at the commence- 
ment of the Winter Session. Fee for Dental Students, 54 guineas. 
The Residential College ¢ ins acc dation for thirty Students. 
For Prospectus and further Particulars, apply to 
J. MURRAY, M.B., F.R.C.S., Dean. 


LONDON HOSPITAL MEDICAL 


COLLEGE. 


The SUMMER SESSION commences on May 1. 

The Hospital is the largest in the Kingdom; nearly 800 beds are in 
constant use, and no beds are closed. n-patients last year, 12,746; 
Out-patients, 161,762 ; Accidents, 19,944; Major Operations, 2,526. 

APPOINTMENTS.—Sixty qualified Appointments are made annually, and 
more than 150 Dressers, Clinical Clerks, &c., appointed every three 
months. All are free to Students of the College. Holders of Resident 
Appointments have Free Board. 

SCHOLARSHIPS AND Prizes.—Twenty-seven Scholarships and Prizes are 
given annually. Students entering in May can compete for the Entrance 
scholarships in September. 

As one of the Constituent Schools of the University of London, complete 
Courses of Instruction are provided for the Medical and Surgical Degrees 
of the University. 

Special entries for Medical and Surgical Practice can be made. 
Qualified Practitioners will find excellent opportunities for studying the 
rarest diseases. 

P A reduction of 15 guineas is made to the Sons of Members of the Pro- 
ession. 

ENLARGEMENT OF THE COLLEGE.—New Laboratories and Class-rooms 
for Bacteriology, Public Health, Operative Surgery, Chemistry, Biology, 
&c., have now been added, with all modern improvements. 

+The Clubs’ Union Athletic Ground is within easy reach of the Hospital. 

The College is easily approached by the Central London, Metropolitan 
and other Railways. 

For Prospectus and information as to"Residence, &c., apply, personally, 


or by letter, to 
MUNRO SCOTT, Warden. 
Mile End, E. 


UNIVERSITY COLLEGE, LONDON. 
FACULTY OF MEDICINE. 
The SUMMER SESSION begins on May tr. 
The work is arranged so that a Student may advantageously begin his 
medical curriculum then. 
Full information may be obtained from either of the undersigned. 
. R. BRADFORD, M.D., D.Sc., F.R.S., Dean of the Faculty. 
GREGORY FOSTER, Secretary. 


NEW SOUTH WALES. 
UNIVERSITY OF SYDNEY. 


ASSISTANT LECTURESHIP IN MINERALOGY AND 
PETROLOGY AND DEMONSTRATOR IN GEOLOGY. 


Applications are invited from gentlemen bmg to fill the above 
sition. Salary, £350 per annum. - £60 allowed for passage money. 
uties to Sele Peas 1 next, or soon thereafter. 

Further particulars may be obtained from the Agent-General for New 
South Wales, 9, Victoria Street, London, S.W., to whom applications, 
stating applicant's age and qualifications, and accompanied by two copies of 
each testimonial submitted, should be sent not later then April 12, 1902. 
HENRY COPELAND, 

Agent-General for New South Wales. 


March 19, 1902. 


THE GLASGOW AND WEST OF 
SCOTLAND TECHNICAL COLLEGE. 


DEPARTMENT OF MINING AND GEOLOGY. 

The Governors invite applications for the LECTURESHIP in MINING 
and GEOLOGY, vacant by the appointment of Mr. G. R. Thompson, 
B.Sc., to the Professorship of Mining in the Yorkshire College, Leeds. 

The stipend attached to the post is £250 per annum, and the Lecturer 
must be prepared to give his whole time to the College. . 

Applications and testi ials must be sent not later than April 30 to the 
SECRETARY, from whom further particulars may be obtained. 


Secretary's Office, 
38 Bath Street, Glasgow. 


UNIVERSITY OF ABERDEEN. 


FACULTIES OF SCIENCE AND MEDICINE. 


SUMMER SESSION, 1902. 

The Summer Session commences on Tuesday, April 29. 

The ~~ in Science granted by the University are :—Bachelor of 
Science and Doctor of Science in Pure Science and Bachelor of Science in 
Agriculture. The Course of Study for B.Sc. extends over three Academic 
Years. The University is fully equipped for instruction in all the subjects 
required for these Degrees. 

he Medical Curriculum extends over five years, the total cost including 
fees for the Degrees of M.B. and Ch.B., being usually about £125. 

The Leger gm? also grants Degrees in Arts, w and Divinity, 
ee ma of which may be had on application to the of 

‘aculties. 


ST. MARY’S HOSPITAL MEDICAL 
SCHOOL, 


PADDINGTON, W. 


The SUMMER SESSION .will commence on May 1, 1902. Six 
Entrance Scholarships, value £145 to £52 10s., for which Students joinin 
in May are eligible, will be open for competition on September 23 onl 
24; the Hospital and -Medical School,«close to Paddington Station 
(G. W. R.), ae be inspected on Mondays and Thursdays 3 to 4 p.m.— 
Calendar, with full particulars, on application to the Dean. 


TECHNICAL SCHOOL, 
NORTHAMPTON. 


REQUIRED, a MASTER to Assist during the Day in the Labora- 
tories in preparing for Lectures, and to Teach Evening Classes in Physio- 
graphy, Hygiene, or other Science Subjects as able. Salary, £100 per 
annum. 

Apply, with copies of testimonials, to the HEADMASTER, at the School. 


MERCHANT VENTURERS’ TECHNI- 
CAL COLLEGE, BRISTOL.—Professor of Electrical Engineering 
required shortly. Salary, £400 a year.—Applicants must state that 
they have read the printed particulars, which can be obtained from 
the REGISTRAR by sending a ped add d 1 


CHEMIST WANTED.—There is a vacancy 
in a Laboratory attached to large maltings in the West of England for 
a young Chemist to learn Brewing Chemistry and Practical Malting. 
Premium required, returned in salary.—*‘ Malt,” c/o NaTurE Office. 


RATIONAL AND PRACTICAL EDUCA- 
TION FOR BOYS at Clacton College, Clacton-on-Sea; for aims 
and methods see illustrated prospectus. Headmaster, Harold Picton, 
B.Sc.(Lond.), Gold, Silver at Research Medallist of University College. 


For other Scholastic Advertisements, see page i. of Supplement. 


bein; 
tivel 
Civi 


S$. 


> 


| BE 
‘ 
| 
| 
Rev 
scier 
CA 
} 
arch 
mar) 
rese 
| 
2 
| 
desir 
comy 
class 
| struc 
sine. 
ideas 
cann 
as m 
: H 
| 
| 
. 
2 
meet 
3 
= 
eh 
z 


APRIL 10, 1902 | 


NATURE CCXXili 


F | 

BARGAINS IN SGIENTIFIG BOOKS. | 

BROWN (ROBERT, F.L.S.),,. MANUAL 
OF BOTANY, Anatomical and Physiological, for the Use of Students, 
with numerous Iilustrations, Index and Glossary (632 pages). Large | 
Crown 8vo, Cloth, Bevelled Boards. (Pub. 12s. 6a.) 3s. 4d. | 

‘We have no hesitation in recommending this volume to our readers as 
being the best and most reliable of the many works cn Botany yet issued. 
.. . His manual will, if we mistake not, be eagerly consulted and atten- 
tively studied by all those who take an interest in the science of Botany.”’— 
Civil Service Gazette. 

“Taken as a whole, it is careful and accurate in execution.”—Saturday 
Review. 

“Dr. Brown has attained a highly successful method of popularising 
science. He is never superficial, but he is never STROCTI 
CAMPBELL (D. H.), THE STRUCTURE 

AND DEVELOPMENT OF THE MOSSES AND FERNS 
(ARCHEGONIAT#2). By DOUGLAS HOUGHTON CAMP- 
BELL, Ph.D. Fully Illustrated, Medium 8vo, Cloth. (Pub. 14s. 
net.) 4s. 4d. 

“This is the most important contribution to the morphology of the 
archegoniate plants which has appeared since their recognition as a well- 
marked group. Dr. Campbell has to a large extent reinvestigated the | 
group, and his book embodies the results of his very extensive original _ 
researches." —Guardian. 

MEYRICK (E.). A HANDBOOK OF 
BRITISH LEPIDOPTERA. By EDWARD MEYRICK, B.A.. 
F.Z.S., F.E.S., Assistant Master at Marlborough College. Extra 
Crown 8vo. (Pub. ros. 6d. net, Macmillan.) 3s. 4d. 

“This book cannot fail to afford great assistance to the student who | 
desires to recognise and identify his specimens without the necessity of 
comparing them with named examples. It is without exception the best 
class-book that has yet appeared for imparting real sound knowledge of | 
structure, evolution, and classification."—Extomologist’'s Monthly Maga- 


sine. 

EIMER (G. H. T.), ORGANIC EVOLU- 
TION AS THE RESULT OF THE INHERITANCE OF 
ACQUIRED CHARACTERS ACCORDING TO THE LAWS 
OF ORGANIC GROWTH. Translated by J. T. CUNNINGHAM, 
M.A. 8vo, Cloth. (Pub. 12s. 6d.) 3s. 10d. 

“Every English biologist will have to read it... . . It contains facts and 
ideas which it behoves every biological thinker to know. . . . Eimer’s work 
cannot be overlooked as a contribution to the development of thought on 
this profound question ; and many of the suggestions have no small value | 
as mental obstetrics.” —Academy. 

Post free in the United Kingdom. 
H. J. GLALSHER, New and Remainder Bookseller, 
57 WicmoreE Street, Lonpon, W. 
DS” Catalogues post free on application. 


SANGER 
SHEPHERD 
PROCESS, 


A simple, inexpensive, and reliable process, based upon sound 
scientific principles, for obtaining photographs of any object in 


its natural colours, faithfully reproducing every shade and tint. 


All Apparatus and Materials for working the 
process now ready. 


| COMPLETE OUTFITS FOR STANDARD £2 10 O 


SIZE LANTERN SLIDES, from .. 
THREE COLOUR FILTERS from 15/- per Set. 


LIGHT FILTERS or SCREENS for 
ORTHOCHROMATIC 
PHOTOGRAPHY 


in all sizes, ready for immediate use. 


CAPS, CELLS, FITTINGS and CASES in all sizes. 


ORTHOCHROMATIC PLATES }-plate to 15 x 12 


IN STOCK. 


SANGER SHEPHERD & CO., 


FACTORY AND OFFICES: 5, 6, & 7 GrAy’s INN PASSAGE, 
Rep Lion STREET, HOLBORN, Lonpon, W.C. 


Nore.—Gray’s Inn Passage is the second turning on the right in Red Lion 
Street, coming from Holborn. 


BROWNING’S SPECTROSCOPES. 


of v 


Analysis. 


th a 


The STUDENT’S SPECTROSCOPE has a prism of extremely dense Mw 
sw 


perior workmanship; the circle is divided, and reads 


ery 

vernier to single minutes: the slit is furnished with a reflecting prism, by 
means of which two spectra can be shown in the field of view at the 
same time. The instrument will divide the D line in the Solar Spectrum, 
or the yellow Sodium lines distinctly. With a slight alteration of the 
adjustments, the instrument can be used 

dispersive powers of solids or liquids. The Student's Spectroscope is the 
best instrument for the Laboratory and for all general work in Spectrum 


for taking the refractive and 


With Tangent Screw Motion to Vernier. Rack 


to 
Telescope, and extra-power Eyepiece, in Cabinet £816 0 
Larger Model of the above Tangent Screw Spectro- 
scope, with 2 Prisms, in Mahogany Cabinet with 


ILLUSTRATED CATALOGUES POST FREE. 


JOHN BROWNING, 63 Strand, London, W.C. 


HIGH GRADH SECONDARY BATTHRIS 
FOR SCIHNTIFIO WORE. 
Reliable and Standard Instruments, 
Practical and Test Batteries, as supplied to 
H.M. Government, including the Astro- 
nomer Royal; also to the principal 
Scientific and Technical Schools, 


rent for months. Most 
successfully used in X-Ray work in 
the leading Hospitals, and during the 
present campaign in South Africa by the 
R.A.M.C. Can be ordered through all first-class 
Instrument Makers, or from the Sole Manufacturere— 


LONCSTRETH’S, Ltd., 427a Strand, London, W.C. 


Batteries of all voltages on Loan per Dav or longer. 


LIQUID AIR IN LESS THAN 10 MINUTES. 


Dr. HAMPSON’S AIR-LIQUEFIER is now made to a standard pat- 
here in 


tern, and numbers are in use in University Lab ies and el 

various countries. The whole apparatus is neat and compact and its parts 
very easily moved ; the Liquefier, without stand, being a cylinder 17 inches 
high and 8 inches in diameter. 

It begins to liquefy air in from 6 to 10 minutes after the admission of air 
at from 150 to 200 atmospheres pressure, making over a litre of liquid per 
hour. 

It requires no ice and salt, carbonic acid, or other auxiliary refrigerant. 


It produces a perfectly clear liquid, which requires no filtering 
It works all day long day after day without plugging of pipes or valves. 
The operator has only one gauge to watch, and one valve to control. 


For Price and Particulars apply to the Sole Makers :— 


BRIN’S OXYGEN COMPANY, LIMITED, 
WESTMINSTER, LONDON. 
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COERZ ANSCHUTZ ROSS’ new stupents’ 
“Standard” Microscope. | ™ 
FOLDING CAMERA 
i New “S.S.” Stand, with P 
Gives ures up to 1-roooth sec., and can be used for every icine Yash . 
kind of : 1 ial g limb, square stage, di- 
agonal rack and pinion for focus- 
sing and direct acting fine = 
EXTREMELY adjustment, plane and concave 
mirrors, No. 2 Eyepiece and 
LIGHT Iris Diaphragm, 2/3” and 1/6” 
. Object Glasses, and New Triple 
SMALL Nosepiece; the whole in maho- 
. gany case ... £8 Os. Od. 
AN D Extra for Swing-out 
Substage... 015 0 
PORTABLE Extra for Abbe 
Condenser ~- 416560 
1/8” Object Glass 
The Camerzs : re a'l fitted wit: THE CELEBRATED 2100 
1/12 
GOERZ 1.2 ove 
DOUBLE ANASTIGMATS, CATALOGUES FREE OF 
f. 6. 8. MICROSCOPES, — 
j j j j j TELESCO 
Splendidly illustrated Price List will be sent free on * S 
application if this paper is mentioned. 
Cc. GOERZ, descriptions. 
4 & 5 HOLBORN CIRCUS, LONDON, E.C. See A 
Kept in Stock in ic at all great exhibitions. 
aphic Co., Ltd., 106 and 1 egent Street, W., and 54 Cheapside, London, W 
G. Hougiton & Son, 89 High Holborn, W:C. ;_}.Fallowfeld, 2ond London. 
Ee & Son, & Co., 88 Newman Street, ROS td., 31 Cockspur St., Charing Cross, S.W. 
Oxford Street, W. ; J. T. Chapman, Photographic Chemist, 7 Albert Paris Branch: 35 Boulevard du Temple. 
Square, Manchester ; Rae Brothers, 134 St. Vincent Street, Glasgow. Works : Clapham Common, S.W. 


CHARLES GRIFFIN & CO, 
PHOTOGRAPHY: (LIMITED.) 


A Practical Manual. Comprising Working Details of all the 
More Important Methods. 


By A. BROTHERS, F.R.A.S. v AL 
GENERAL CONTENTS. Part I.—Inrropuctory: Historical E C 
Sketch; Chemistry and Optics of Photography; Artificial Light. PART 


II.—Photographic Processes. Part 111.—Apparatus. Part IV.— 
Materials Part V.—Applications of Photography ; Practical Hints. 


“‘Certainly the FINEST ILLUSTRATED HANDBOOK to Photography which : 
has ever been published.” —A mateur Photographer. 

*,* This Edition includes all the Newer DeveLopments in Photographic 

Methods, together with Special Articles on RapioGRapuy (the X Rays), 


CoLour PuoroGrapny, and many New Plates. 

Handsome Cloth, 7s. 6d. ; Gilt, 8s. 6d., post free. M A E Ss. 
OPEN -AIR STUDIES IN BOTANY: 

Sketches of British Wild Flowers in their Homes. By R. LLOYD 

PRAEGER, B.A., M.R.1.A. Illustrated by Drawings from Nature 


S. RosamMonv Pragcer, and Photographs by R. WELCH. 
“A fresh and stimulating book.”— Zhe Times. 


andsome Cloth, 8s. 6d. 


: Arc Works, 
OPEN-AIR STUDIES iN GEOLOGY: 


an Introduction to Geology Out-of-Doors. By GRENVILLE A. J. Cc 
COLE, M.R.1.A., F.G.S., Professor of Geology in the Royal College HELMSFORD. 
of Science in Ireland. With 12 Full-page Plates after Photographs, 
and Illustrations. 


“ A charming book . . . beautifully illustrate: Atheneum. 
THE FLOWERING PLANT, with a The Crompton form of Potentiometer is 
. R. AINS i i 
MA, Thied Edition, Revicd aad Enlarged, bro, win || Widely used, and highly recommended by 


Illustrations, 3s. 6d. 


RESEARCHES ON THE PAST AND 
PRtSENT HISTORY OF THE EARTH’S ATMOSPHERE. oe 
ae THOMAS LAMB PHIPSON. Crown 8vo, Handsome 


66. ILLUSTRATED CATALOGUES POST FREE. 
London: CHARLES GRIFFIN & CO., Lrp., Exeter 


Street, Strand. 


scientific and engineering teachers. 
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MEDICINE. 


NEW WORK ON CHEMICAL PATHOLOGY. 


Just Crown 8vo, 7s. 6d. 


LECTURES on CHEMICAL PATHOLOGY in its RELATION to PRACTICAL 


C Delivered at the University and Bellevue Medical Schools, New York City. By C. A. HERTER, M.D., Professor of 
Pathological Chemistry, University and Bellevue Medical Schools, New York, Visiting Physician to the Cit 

the Babias Hospital, Consulting Pathological Chemist to the Craig Colony for Epileptics, &c. 
Pharmaceutical Journal.— The book is written in an attractive style, and may be expected to attract much attention.” 


London: SMITH, ELDER, & Co.. 15, Waterloo Place, S.W. 


y Hospital, late Consulting Physician to 


To the 


EWING’S 


EXTENSOMETERS. 


WRITE FOR PARTICULARS 


SCIENTIFIC INSTRUMENT CO., Ltd., 


CAMBRIDGE. 


For Photography, Unsurpassed for fine definition. 


Coke [ENses 


Hopson 


Srovcwtow Steest Woens LEICESTER, 
ane Brees LONDON. W, 


MARCONI'S 
WIRELESS TELEGRAPH CO. 


LTD. 
MANUFACTURERS OF 


HIGH-CLASS 


10 inch INDUCTION COILS. 


SPECIALLY RECOMMENDED FOR X-RAY WORK. 


These Coils are of the highest efficiency and 
are not liable to get out of order. They can be 
supplied with or without vibrating break, and with 
discharge rods fitted with horizontal adjustment, 
or with ball socket adjustment, at the option 
of the purchaser. 


FOR PRICES AND PARTICULARS APPLY TO 
18 FINCH LANE, LONDON,E.C. 


beginners. 


5 Book for - - - 
- - Beginners. 


life through his special knowledge. 
TEs 


HUNDREDS OF 
express my thanks for this wonderful knowledge.” “‘ The 


me when I first saw your advertisement.” &c., &c. 


new 
POWER | 
plainly written, with 1d. stamp for return postage.—Address : 


PSYCHIC RESEARCH COMPANY, 
Dept. (405) Temple Chambers, Temple Avenue, E.C. 


The art of hypnotising may be learnt at home. You should 
take up this fascinating pastime, for you will be delighted with 
the power and knowledge it gives you. Our new and original 
system of lessons by post makes it all clear and easy for 


A most remarkable Illustrated Book for Beginners can be had 
by post for the asking. This book gives full instructions on how 
to set about learning Hypnotism, Personal Magnetism, Nerve 
Control, &c. It tells you things you have long wanted to know. 

A hypnotist controls the minds of his subjects. He makes 
them see, feel, believe and act as he directs. Within certain 
well-defined bounds he is absolutely their master for the time 
being. He can often cure pain and disease with a word or 
wave of the hand. He can influence and impress others in daily 


STIMONIALS in this strain:—“ Words cannot 
book 


is worth ten times its weight in gold.” ‘‘I would not take 
41,000 for my new knowledge.” ‘‘It was a fortunate day for 


Hypnotism is an art studied and used by many of the world’s 
greatest doctors, lawyers. clergymen and scientists. Owing toa 
strange ignorance it will be many years before it is generally 
understood. So much the better for the few who take it up now 
and surprise their friends with some startling example of their 

wer. Send for the Free Book entitled ** THE 
ER WITHIN ” to-day. Enclose name and address 
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SECOND EDITION JUST PUBLISHED. 
ON A 
METHOD OF PREDICTING BY GRAPHICAL CONSTRUCTION 


OCCULTATIONS OF STARS BY THE MOON & SOLAR ECLIPSES 


FOR ANY GIVEN PLACE, TOGETHER WITH MORE RIGOROUS METHODS OF REDUCTION FOR THE 
ACCURATE CALCULATION OF LONGITUDE. 


By FRANCIS CRANMER PENROSE, M.A., F.R.S., F.R.A.S., Litt.D., D.C.L. 
Second Edition. 4to. 12s. net. 


1902 ISSUE NOW READY. 
THE 


STATESMAN’S YEAR-BOOK. 


| Statistical and Historical Annual of the States of the World for the Year 1902. 
By J. SCOTT KELTIE, LL.D. 


Revised Officially. With 8 Maps. Crown 8vo. tos. 6d. net. 


THE SCENERY OF ENGLAND, AND THE CAUSES TO 


WHICH IT IS DUE. By the Right Hon. LORD AVEBURY, F.R.S., D.C.L., LL.D. Cantab. Dubl. 
et Edin., &c. With numerous Illustrations, Diagrams and Map, 8vo. 15s. net. 


MORE TALES OF THE BIRDS. ot Yo 


FULLER. Crown 8vo. 3s. 
SPECTATOR.—“ It is pa oe to tell those who know Mr. Warde Fowler’s former books that they should read this new 


volume, It will be enough for them to see the announcement. To all others we would say—here is a great pleasure which you 


should not by any means miss.” 
THIRD IMPRESSION WITH CORRECTIONS NOW READY. 


THE STEAM ENGINE AND GAS AND OIL ENGINES. 


A Book for the use of Students who have time to make Experiments and Calculations. By JOHN PERRY, D.Sc., 
F.R.S., Professor of Mechanics aud Mathematics in the Royal College of Science. 8vo. 75. 6d. net. 


OUTLINES OF METAPHYSICS. thet Protesor of Logic and’ Prilososty 
Litt. D. Camb. Professor of Logic and Philosophy 
in the University College of South Wales and Monmouthshire. Crown 8vo. 4s. 6d. 
PIL oT.—“ A useful introduction to a great subject, and students who find their ideas in confusion should be especially 
helped by it.’ 


SPHERICAL TRIGONOMETRY for the USE of COLLEGES 


AND SCHOOLS. By the late . TODHUNTER, M.A., F.R.S. Revised by J. G. LEATHEM, M.A., D.Sc. 


Crown 8vo. 7s. 6d. 
NATURE.—“ The reviser has used skill and judgment in grafting fresh shoots gn the old stock, and has produced a homo- 
geneous and well-balanced volume, double the size of the original, and worthy to take its place among the best of our modern 


FOURTH EDITION *Now READY. 
CLASS-BOOK OF GEOLOGY. wim Wooseu 


Fourth Edition. Globe 8vo. 55. 
EDUCATIONAL NEWS.—*“ No one was better qualified to write a text-book on Geology than Sir Archibald Geikie, and 


no one has produced a better.” 
‘ SECOND EDITION NOW READY. 


THE GASES OF THE ATMOSPHERE, THE HISTORY OF 


THEIR DISCOVERY. By Professor WILLIAM RAMSAY, F.R.S. With Portraits. Extra crown 8vo. 6s. net. 


AN ELEMENTARY BOOK ON ELECTRICITY & MAGNETISM, 


AND THEIR APPLICATIONS. By Professors D. ©. and J. P. JACKSON. Illustrated. Crown 8vo. 7s. 6d. 


A LABORATORY MANUAL OF PHYSICS FOR USE IN 


HIGH SCHOOLS. By Professor HENRY CREW, Ph.D., and ROBERT R. TATNALL, Ph.D. Crown 8vo. 55. 
MACMILLAN AND CO., LIMITED, LONDON. 
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Phoenix Assurance Co., Ltd. 


PHGENIX FIRE OFFICE, 


19 LOMBARD ST., E Gis and 57 CHARING CROSS, S.W. 
ESTABLISHED 1782. 

MODERATE RATES. ABSOLUTE SECURITY. 
ELECTRIC LIGHTING RULES SUPPLIED. 
LIBERAL LOSS SETTLEMENTS. 
PROMPT PAYMENT OF CLAIMS. 
LOSSES PAID OVER £25,000,000. 


COLLECTIONS OF 


MINERALS, ROCKS or FOSSILS 


to illustrate the leading Text-books on 


GEOLOGY, PHYSIOGRAPHY and MINERALOGY. 
50 Specimens in Box, 12/6 ; 100 do., 21/-; 200 do., 42/- 
A large Stock of Minerals, Rocks, Fossils and Microscopic Objects 
"for selection. 
CATALOGUES GRATIS. 


Geologists’ Hammers, Cabinets, Card Trays, Glass-capped Boxes, &c., 
&c., always in stock. 


THOMAS D. RUSSELL, 
78 NEWGATE STREET, LONDON, E.C 


Minerals, Rocks, Fossils, Metallic Ores, Rough Precious Stones, &c. 
Collections of above for Prospectors, Mining Engineers, 
Technical Schools, and for Private Study. 
MINERALS FOR ALL PURPOSES. ROCKS FROM NUMEROUS LOCALITIES. FOSSILS 
FROM ALL BRITISH FORMATIONS. 


Top Sep Benen vApparatus, ‘Cabinets, eis, Card Hrays, Lan 


ALL LISTS remy OF 


JAMES R. GREGORY &CO.,, 
MINERALOGISTS, &c., 
tart Department, Bettiah, Colonial Museums, &¢. 


i, KELSO PLACE, STANFORD RD., KENSINGTON, W 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox Ameeba, Arcella, Actinosphzri' 
Vorticella, Stephanecer, Melicera, and many 
other Specimens of B ‘ond Life. Price rs. yg Tube, Post Free. Helix 
pomatia, Astacus, Amphioxus, &c., for Dissection purposes. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 

The following animals can always be supplied, either living 
or preserved by the best methods :— 

Sycon yeens Clava, Obelia, Sertularia ; Actinia, Tealia, ia, Alcy- 
onium ; Hormiphora (pr plana ; Lineus, Am; ereis, 
Aphrodite, Arenicola, Lanice, Terebella "Lepas, 

Ligia Mysis, Patella, Buccinum, Eledone, ,Pectens 
more ts apply to 


THE DIRECTOR. 


NEW SYSTEMATIC COLLECTION OF 
335 ROCKS AND THIN SECTIONS, 


according to H. Ressunerts, “ Elemente der Gesteinslehre.” 
Il. Aufl, Stuttgart, rgor. 

This oofeation, A, is an extension of the former one of 250 rocks and thin 
sections ; but there are some changes of importance : firstly, a great number 
of new and types of rocks have been ded or exchanged 
for others ; second! der ( are not only a 
treatise on massive. rocks ‘but also on the and the 
crystalline schists, this iso the most important 
types of these families of rocks. Great care has been taken to select only 
such rocks which — show all the characteristics of the type. 

Again, we have also selected out of this collection two smaller ones, 
B and C, of 250 and 165 specimens respectively. 


The prices are as follows: 
A. 335 specimens of rocks ... oe ove ooo 419 0 © 
335 thin sections, in elegant £33 0 
B. 250 specimens of rocks ... ove o w- £13 10 0 
250 thin sections, in elegant case £15 10 0 
C. 165 specimens of rocks ... one ove on me 8 10 o 
165 thin sections, in elegant case ww» £10 0 § 


In the same ome as before, to each collection will be added a printed 

description 4 140 pages) of the macroscopical and wear 

features of each work, containing also a description of the petrographical 
microscope for the use of students. 


COLLECTIONS OF MINERALS, FOSSILS, METEORITES, 
PURCHASED FOR CASH OR EXCHANGED.» 
Dr. F. KRANTZ, 


RHENISH MINERAL OFFICE, BONN-ON-RHINE, GERMANY. 
ESTABLISHED 1833. 


| WATKINS & DONCASTER, 


NATURALISTS, 


AND MANUFACTURERS OF 


CABINETS AND APPARATUS 


FOR ENTOMOLOGY, BIRDS’ EGGS AND SKINS, AND ALL 
BRANCHES OF NATURAL HISTORY. 


SPECIAL SHOW-ROOM FOR CABINETS. 


pe Our Catalogue (96 pp.) Post free on application. 
N.B.—For Excellence and Superiority of Cabinets and 
permit to distinguished 


Appara’ references are 
patrons, Museums, Colleges, 
A LARGE STOCK OF INSECTS, BIRDS’ EGGS 
AND SKINS. 


Birds, Mammals, &c., Preserved and Mounted by First-class Workmen 
true to Nature. 


Ali Books and Pxblications on Natural History supplied. 


36 STRAND, LONDON, W.C. 
(Five Doors from Charing Cross.) 


ALBERT EDWARD JAMRACH 
(Late CHARLES JAMRACH), 
NATURALIST, 
180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
" Netsukis China, Lacquers, Gongs, Shells, and other Curios. 


NOTICE.—Advertisements .and business letters for NATURE should be addressed to the Publishers; Editorial 


communications to the Editor. The telegraphic address of NATURE is “ PHUSIS,” LONDON. 


SUBSCRIPTIONS TO “NATURE.” 
£5 


a. 
Quarterly cas o 7 6 

To ALL PLAcEs ABROAD 

Yearly . iy ° 110 6 
Quarterly bocca ° 


CHARGES FOR ADVERTISE SS. 
5. 


One Sixteenth Page 
One Eighth Page, or Quarter Column 
Page, or Halfa Column. .... 115 

a Page, ora Column. “3 5 
Whole Page .... +++ 6 
* The first line being in heavy type is charged for as Two Lines. 


° 


Cheques and Money Orders payable to MACMILLAN & CO., Limited. 


OFFICE: ST. MARTIN'S STREET, LONDON, W.C. 
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DR. HALDANE’S APPARATUS 
FOR BS TOWNSON & MERCER.) 


CARBONIC ACID IN AIR. 


PRICE, RETAiL—89 Bisnopsoare STREET WITHIN,'E.C. WHOLESALE—34 CaMOMILE STREET, E.C. 


in Mahogan y Scientific Apparatus Manufacturers and Laboratory 
Cabinet | Outfitters to the Home and Colonial Departments of 
H.M. Government, Scientific Institutions, Colleges, 

complete, €§ and the various Industries.throughout the World. 


4. 

SS £3 73: Oo Complete Illustrated Catalogue of over 650 pages, with about 3000 [llus- 


P | trations, 2s. 6d., or by Post 38. (Free to Colleges and Schools.) 
2% DIFFRACTION SLIDE. 3}” x 34” Lantern’ Slide, ruled with 

. : oco lines to the inch, for direct prdojectidn of the Spectrum colours, 
or lantern experiments in interference, illustration of Newton's 

SPOON. A new form for lecturers and experi- 
*mentalists, with interchangeable spoon; always 
yeady, always clean; once. used, always used. 
1/6 each. Extra Spoons, 1/- per doz. 

NEW BLAST BUNSEN BURNER 
for producing a high temperature without 
the aid of a Foot Bellows. Will burn stout Copper 
wire, and decompose marble. Unique for the 

‘ ipaeee Table and Laboratory ignitions. 

each. 


NEW . HMENT to drop over 
unsen: burner with holder-tor glass tube up 


| 
| to x” diam. Prof. Coleman’s pattern as used 
| | _DETACHABLE” in the Polytechnics'for reduction experiments. 


—_ 


A sample of air can, by means of 
le operation being quite simple 


1/8 each. 


: ‘schools, made to drop ‘over the burner. 
boon to school laboratories, once used always used. 4/- doz. 


This is a small portable apparatus designed by Dr. J. S. Havpane, F.R.S 


for the use of Medical Officers of Health, &c. 
this apparatus, be tested on the spot, the who 


SOLE MAKERS— 


each. 


C. E. MULLER, ORME. & CO., 


Readings in millimetres and inches. , Set of Twelve for 1902, 


148 High Holborn, London, W.C. 


. Works direct on 


RADIOGRAPHY. 


Highest References. "Everything Novel and Original. 


Illustrated List (including many new Forms) of 


ELECTRICAL MEASURING INSTRU- 
MENTS ann PROTECTED RHEOSTATS 


POST FREE ON APPLICATION. 


THE CHEAPEST DEAD-BEAT INSTRUMENTS OBTAINABLE. 
Be See Nature, January 30, page 304. 


ISENTHAL & CoO., 
THE “UNIVERSAL” MERCURY JET 85 MORTIMER STREET, LONDON, W. 


INTERRUPTER. Contractors to the War Office, Admiralty, India Office, Colonial Office, &c. 


THE LONDON STEREOSCOPIC COMPANY’S 
“ZYLO” “PRISMATIC” 


FIELD GLASSES 


THE 
S 
LATEST NOVELTY By GOERZ, ROSS, ZEISS, 
IN RECENT STREET. 
—— and VOIGTLANDER. 


HAND CAMERAS. 


SEND FOR PARTICULARS. | ae eS | LIST ON APPLICATION. 


106 & 108 REGENT STREET, W. 54 CHEAPSIDE, E.C. 


in the City of London, and published by MACMILLAN 
New April 10, 1902. 


Printed by Richarp Ciay anv Sons, Limirep, at 7 & 8 Bread Street His, Queen Victoria Street, 
anv Co., Limirep, at St. Martin's Street, Loudon, W.C., and ‘ue Company, 60 Fifth Avenue, 


THE ‘KELLAS BLOWPIPE JET 


i FORMALDEHYDE LAMPS for disinfecting Sick Rooms. 12/6 


COMPLETE INSTALLATIONS AND SEPARATE PARTS FOR 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


“© To the solid ground 
Of Nature trusts the mind which builds for aye.” —WoRDSWORTH. 


No. 1694, VOL. 65] THURSDAY, APRIL 17, 1902. [PRICE SIXPENCE. 


Registered as a Newspaper at the General Post Office.] 


{All Rights are Reserved. 


NEWTON’S PATENT 
Scientist's Biunial Lantern, 


AS MADE FOR 
Oxford and London University 
Extension Lecturers, &c. 
Highest quality only, £14 145. 
New Catalogue of Optical Lanterns, 
Projection Apparatus, and Scientific 
and other Slides, Four Stamps. 


NEWTON & CO., 


Opticians to the King and 
the Government, 


3 FLEET STREET, LONDON. 


MICROSCOPE. 


With Eye-piece § inch, 4 inch 
Object - glasses, in Mahogany 
Case 


£5 12s. 6d. 


Double Nose-piece, 9/- extra. 
Focussing Substage, 14/6 extra. 


CORNHILL, 
LONDON. 


This Universal Lantern Base-board is made to fold 
has been devised for the so that the Lantern can 
projection of experiments , packed into a box 184 x 8} 

and slides either horizontally i X 20h. 
can easily J 

apt or use as a Price CoMPLEeTE 
Lantern Microscope. The 
No Science School is com- 
plete without one. Will be 
sent on approval if desired. 


REYNOLDS & BRANSON, Ltd., 
EsTIMATES AND] LEEDS. [CaTALocuEs FREE. 


SPECTACLES 
ELECTRIC LIGHT, INCANDESCENT GAS, 


And other Pdwerful Illuminants. 


NEGRETTI & ZAMBRA’S 
THERMOSCOPIC LENSES 


Protect the Eyes from Glare, an 
RENDER THE LIGHT SOFT ‘AND COOL. 
N. and Z.’s SPORTING SPECTACLES, close-fitting and having extra 
large lenses, are the best for Billiards, Riding, &c. aan 
Wllustrated Price Lists Free by Post to all “parts of the World. ‘Va 
Mororists’ AND OTHER Eye ProTecrors AND Face SCREENS. 


NEGRETT!I anno ZAMBRA, 
38 HOLBORN VIADUCT, E.C._ 


BRANCHES: 46 CORNHILL; 122 R 
TWO GOLD MEDALS PARIS 2 REGEKT 
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ST. THOMAS’S HOSPITAL MEDICAL 
SCHOOL, 
ALBERT EMBANKMENT, S.E. 


The SUMMER SESSION will commence on May 1. 

St. Thomas's Hospital being one of the Medical Schools of the University 
of London, provision is made for the courses of study prescribed for the 
Preliminary Scientific, Intermediate, and Final Examinations in Medicine. 

Students entering in the Summer are eligible to compete for the Science 
Scholarships of £150 and £60, awarded in October. 

All Appointments are open to Students without extra payment. 

Tutorial Classes are held prior to the Second and Final Examinations of 
the Conjoint Board in January, April, and July. 

A Register of approved lodgings and of private families receiving Boarders 
is kept in Secretary's Office. 

Excellent Day Club accommodation is provided in the School Building, 
and an Athletic Ground at Chiswick. 

Prospectuses and all particulars may be obtained from the Medical 


Secretary, Mr. G. RENDLE. 
H. G. TURNEY, M.A., M.D.Oxon., Dean. 


THE LONDON SCHOOL OF TROPICAL 
MEDICINE. 


(UNDER THE AUSPICES OF HIS MAJESTY’S 
GOVERNMENT.) 


CONNAUGHT ROAD, ALBERT DOCK, E. 
{IN CONNECTION WITH THE HOSPITALS OF THE SEAMEN’S 
HosPITAL SOCIETY.) 


The next SESSION commences on Thursday, May 1, 1902. For 
Prospectus, Syllabus, and other particulars, apply to the Secretary, 
P. Micuecut, Esq., Seamen's Hospital, Greenwich, S.E. 


ST. MARY’S HOSPITAL MEDICAL 
SCHOOL, 


PADDINGTON, W. 


The SUMMER SESSION will commence on May 1, 1902. Six 
Entrance Scholarships, value £145 to £52 10s., for which Students joining 
in May are eligible, will be open for competition on September 23 and 
24; the Hospital and Medical School, close to Paddington Station 
4G. W. R.), may be inspected on Mondays and Thursdays 3 to 4 p.m.— 
Calendar, with full particulars, on application to the Dean. 


LONDON (ROYAL FREE HOSPITAL) 
SCHOOL OF MEDICINE FOR WOMEN. 
8 HUNTER STREET, BRUNSWICK SQUARE, W.C. 


The SUMMER SESSION will begin on MAY 1, 1902. Students 
-entering on that date can compéte for the Entrance Scholarships awarded 
in October. Special classes are arranged for the preliminary scientific 
and M.B. examinations of the University of London.—Particulars as to 
fees, scholarships, &c., can be obtained from the Secretary, Miss Doute, 


E. GARRETT ANDERSON, M.D., Dean. 
RATIONAL AND PRACTICAL EDUCA- 


TION FOR BOYS at Clacton College, Clacton-on-Sea; for aims 
and methods see illustrated ros. Headmaster, Harold Picton, 
B.Sc.(Lond.), Gold, Silver and Research Medallist of University College. 


COUNTY BOROUGH OF BRIGHTON. 


PUBLIC LIBRARY, MUSEUM AND 
ART GALLERIES. 


APPOINTMENT OF CHIEF LIBRARIAN, &c. 

The Council of the County Borough of Brighton invite applications for 
the appointment of Chief Librarian, whose duties will also include the 
superintendence of the Corporation Museums and Art Galleries—age 
between 30 and 45. Commencing Salary, £300 per annum. Duties to 
commence on July 1, 1902. Particulars of the qualifications required, the 


duties to be performed, and the conditions upon which the appointment will | 


be made, together with printed forms of application, may be obtained at my 
Office at the Town Hall, Brighton. 

Applications made on the forms supplied, accompanied with copies of 
Testimonials, must reach me at my Office before 12 o’clock on Saturday, 


May 3, 1902. 
F. J. TILLSTONE, Town Clerk. 
Town Hall, Brighton, April 9, 1902. 


THE GLASGOW AND WEST OF 
SCOTLAND TECHNICAL COLLEGE. 


DEPARTMENT OF MINING AND GEOLOGY. 
The Governors invite applications for the LECTURESHIP in MINING 
and GEOLOGY, vacant by the appointment of Mr. G. R. Thompson, 
B.Sc., to the Professorship of Mining in the Yorkshire College, Leeds. 
The stipend attached to the post is £250 per annum, and the Lecturer 
‘must be prepared to give his whole time to the College. 
Applications and testimonials must be sent not later than April 30 to the 
‘SECRETARY, from whom further particulars may be obtained. 
Secretary's Office, 
38 Bath Street, Glasgow. ma 


BIRKBECK INSTITUTION, 
BREAMS BUILDINGS, CHANCERY LANE, EC, 


The New Term commenced THURSDAY, APRIL 10. 
Day and Evening Courses of Study are ‘held in the following Science 


subjects :— 
Chemistry J. E. Mackenzie, Ph.D., D.Sc. 
Physics ... ote Atpert Grirritus, D.Sc. 
Mathematics E. H. Smart, M.A. 
Botany ... ove os A. B. Renpie, M.A., D.Sc. 
Zoology ... H. W. UnTHANK, B.A., B.Sc. 
Geology and Mineralogy ... Geo. F. Harris, F.G.S. 
} Geo. Patcuin, A.R.S.M. 

Als> Classes in French, German, Spanish, Russian and Italian. 

The Science Courses include practical work in well-equipped Labora. 
seats, and provide for the requirements of the University of London 

egrees. 

Classes are also arranged for Conjoint Board, Dental and Pharmaceutical 
Examinations. 

Evening Classes are held in Practical Geometry, Building Construction 
Machine Construction, Applied Mechanics and Steam, Physiology and 
Hygiene. 

Further information on application to the Principat, G. ARMITAGE 
Smit, M 


AN EXAMINATION OF CANDIDATES 
for entry as ASSISTANT ENGINEERS for Temporary Service in 
HIS MAJESTY’S NAVY will be held by Admiralty Officers on 
MAY 13, 1902, and following days. 

Age 20 to 23. Must have served for not less than four years at an 
approved Engine Works, and have been six months on Design Work in 
Drawing Office. 

Application to compete to be made to the 
ApmtRa.ty, Whitehall, London, S.W. 


MERCHANT VENTURERS’ TECHNI. 
CAL COLLEGE, BRISTOL.—A LOCUM TENENS is required 
for a period of about a month in June next, to take the duties of the 
Professor of Electrical Engineering and Applied Physics, resigned. 
Duties :—30 hours per week during the day, 16 Lectures or tutorials 
as follows:—Final B.Sc. Lond. Physics, 5 hours; Intermediate 
Physics, 5 hours; Honours Stage Mag. ad Elect. (Board of Educa- 
tion), 2 hours; City and: Guilds E'ectrical Engineering Honours 
Grade, 2 hours ; Ordinary Grade, 2 hours; Physical and Electrical 
Engineering Laboratory teaching, 11 hours. The Lecturer will also 
be required to give at least 3 hours per week to general administration 
of his Department. Evening teaching is discontinued during the 
summer. The assistance of a Demonstrator is available for 21 hours 


SECRETARY OF THE 


per week.—Applicants, who must have a pt ee degree and teach- 


ing experience, should write at once, stating’ terms and qualifications, 
with only copies of testimonials, to ARNOLD PHILIP, 67 Waverley 
Road, Redland, Bristol. 


MERCHANT VENTURERS’ TECHNI- 
CAL COLLEGE, BRISTOL.—Professor of Electrical Engineering 
required shortly. Salary, £400 a year.—Applicants must state that 
they have read the printed particalars, which can be obtained from 
the REGISTRAR by sending a stamped addressed envelope. 


APPLICATIONS are invited up to May! 
for the position of ASSISTANT CHEMIST in an Australian Manu- 
facturing Industry. Salary, £600 pec annum. Candidates must have 
received a thorough scientific training at a University or Institution of 
University standing, and be preferably under 26 years of age.—Further 
details can be obtained by writing to Messrs. Parbury, Henty and Co., 
20 Eastcheap, London, to whom applications are to be addressed. 


ARTICULATOR AND TAXIDERMIST. 


Berth Wanted.—*‘ J. S.,” 53 Chetwynd Road, Highgate, N. W. 


COACHING. 


CHEMISTRY, PHYSICS, BOTANY, GEOLOGY and PHYSIOLOGY 
for MEDICAL, UNIVERSITY and other EXAMINATIONS. 
For particulars ca R. C. T. EVANS, 


eathcote Science Laboratories, . 
9 Heathcote Street, Gray's Inn Road, w.c. 


SECOND-HAND 
MICROSCOPES 


SWIFT’S “HISTOLOGIST,” £4, £5, £6, 48 1os., £12 1os., to sult 
all classes of Students. 

BECK’S “STUDENT,” £2 5s. to £12 10s. 

WATSON’S “EDINBURGH,” £4 108. to £16 ros. 

ZEISS’ “IVa,” complete, £16 tos. ‘ 


Microscopes by all makers. List on application. 


A. CLARESON & CoO., 
28 BARTLETT’S BUILDINGS, HOLBORN CIRCUS, LONDON. 
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NOW READY. 
JOURNAL OF THE ANTHROPO- 
LOGICAL INSTITUTE. 
Vol. XXXI., JULY TO DECEMBER, 1901. 

Contents :—Notes on | Metal-work, by W. B.A. ; 
Trephining in the South Seas, by Rev. J. A. Crump and Professor Victor 
Horsey, F.R.S.; The Relations between Men and Animals in Sarawak, 
by C. Hose and W. McDovGa.tt; Memorandum on the Languages of the 
Philippines, by W. E. W. MacKin ay; A Provisional Classification of the 
Swords of the Sarawak Tribes, by R. SHetrorp, M.A., C.M.Z.S.; The 
Colour-Vision of the Natives of Upper Egypt, ¥ W. H. R. Rivers, M.D. ; 
The Races of Early Egypt, by Professor W. M. Fiinpers-PeTRiz, 
D.C.L., LL.D. ; The Lengua Indians of the eg Chaco, by Sey- 
mour H.C. Hawtrey; Measurements of Papuan Skulls, ¥ J. Gray, 
B.Sc. ; The Native Tribes of Manipur, by T. c Hopson ; Irish Copper 
Celts, by G. Correy ; Notes on Crania from the Nile Wells Watershed, by 
F.C. SHrussatt, M.A., M.B. ; Palzolithic Implements from Savernake, 
by Epcar M..A, M.B. 

WITH MORE THAN FORTY FULL-PAGE PLATES. 
Price 10s. net. 
PusLIsHED By THE ANTHROPOLOGICAL INSTITUTE, 
3 Hanover Square, W. 


To be obtained of all Booksellers and from the Institute direct. 


SCIENTIFIC Ano 
EDUCATIONAL BOOKS 


NEW & SECOND HAND. 


ge LARGEST STOCK in LONDON of SECOND- 
HAND School, Classical, Mechanical, ELEMEN- 
TARY and ADVANCED SCIENTIFIC BOOKS 
at about HALF PUBLISHED PRICE. 


Mathematical, Theological, and Foreign Books. 


KEYS AND TRANSLATIONS. 
J. POOLE & Co. 


(EsTABLISHED 1854). 
104, CHARING GROSS ROAD, 
LONDON, W.C. 


(Late of 39, HOLYWELL STREET, STRAND). 
Enquiries by letter receive immediate attention. 


By J. REYNOLDS GREEN, Se.D., F.R.S., 
Professor of Botany to the Pharmaceutical Society. 

AN INTRODUCTION TO ; 
VEGETABLE PHYSIOLOGY. 


With 184 Illustrations, 8vo, 1os. 6d. 


The trouble of compounding 
solutions from complicated 
formule is entirely avoided 
by using : 


z*Cabloid’ ~~ 
Photographic 
Chemicals. 


The results are certain and 
constant, and the chemicals. 
keep perfectly. ‘Tabloid’ 
Pyro., Metol, Hydroquinone,,. 
Amidol, Paramidophenol and. 
Eikonogen Developers, 1/-; 
‘Tabloid’ Gold or Platinum 
for toning, 1/-; and ‘Tabloid’ 
Hypo., Potassium Bromide, 


of ete., etc. Full list and pam- 
all phlet with working direc- 
Chemists. 


tions, gratis, from 


Burroughs Wellcome and Co., 
Snow Hill Buildings, LONDON. 


atural ‘SANGER 


SHEPHERD 


Colou process. 


A simple, inexpensive, and reliable process, based upon sound 
scientific principles, for obtaining photographs of any object in 
its natural colours, faithfully reproducing every shade and tint. 
All Apparatus and Materials for working the 
process now ready. 


MPLETE TFITS FOR STANDARD 


THREE COLOUR FILTERS from 15/- per Set. 


A MANUAL OF BOTANY. 


In Two Vols., Seeond Edition, with nearly 1200 Illustrations. 


Vol. I.—MORPHOLOGY AND ANATOMY. 7s. 6d. 
Vol. II.—CLASSIFICATION AND PHYSIOLOGY. tos. 


Lonpon: T. & A. CHURCHILL, 7 Great Mar.BorouGn STREET. 


With 30 Original Illustrations. Price 2s. 6d. 
The HYGIENE of the MOUTH. 
A Guide to the Prevention and Control of Dental Diseases. 


By R. DENISON PEDLEY, L.D.S. Eng., F.R.C.S. Ed. 
Dental Surgeon to the Evelina Hospital, Southwark. LIGHT FILTERS or SCREENS for 
BY THE SAME AUTHOR. ORTHOCHROMATIiC 


PHOTOGRAPHY 
in all sizes, ready for immediate use. 


CAPS, CELLS, FITTINGS and CASES in all sizes. 
ORTHOCHROMATIC PLATES }-plate to 15 x 12 


The DISEASES of CHILDREN’S TEETH. 
Py Well Illustrated. Price 7s. 6d. 
SEGG & CO., 289 and 291 Regent Street, London, W. 


THE NEBULA SURROUNDING 
NOVA PERSEI. 
By W. E. WILSON, F.R:S. SANGER SHEPHERD & CO., 


Being the Scientific Proceedings of the Royal Dublin Society, | Facrory AND OFFIcEs: 5, 6, & 7 Gray’s INN PASSAGE, 
Vol. IX. (New Series), Part V., No. 45. Price Sixpence. Rep Lion STREET, {ouBORN, Lonpon, W.C. 


London: WILLIAMS & NORGATE, 14 Henrietta St., W.C, | Inn Passage is ght in Red Liow. 
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THE CAMBRIDGE 


SCIENTIFIC INSTRUMENT CO. 


CAMBRIDGE. 
BOYS’ GEOMETRIC TRIPOD STANDS. 


™ These Stands, designed by Prof. C. V. Boys, are made of cast- 
iron, and can be so arranged as to form a Stand of any desired 
height. Each tripod makes geometric contact with the one 
below it. 

SMA ZE, 1 doz. consists of 9 Stands 75 mm. in height, 
one : goog 4 mm. in height, Table 155 mm. in diameter. 

LARGE PSIZE. 1 doz. consists of 9 Stands 76 mm. in height, 
and 3 Stands 38 mm. in height, with Table 330 mm. square. 
£1 15s. per set. 


Write for our New List of Physical & Electrical Instruments to 


INSTRUMENT COMPANY, 


CAMBRIDGE. 


THE ‘NYDIA’ POCKET CAMERA. 


For Cycling, Climbing and Walkin Petes Plates, 
Cut Films, or Daylight pool Ss. 

quite « 

A good Lens, = Shutter, 

the Highest Finish 
throughout. 
Price: 

For 4} X 3} in. 
Pictures, from 
£7 10 O. 

For 6} x 4} in., 

from 


£19 5 0. 
ILLUSTRATED FREE. 


THE ‘N. & G’ REFLEX 


SELF-FOCUSSING CAMERA. 


For Natural History and General Work. 
Enables one to photograph anything—from a Distant Range of Mountains, 
to a Butterfly or Flower /ué/-size, with perfect ease and absolute sharpness. 
ce, complete with Zeiss Anastigmat os 2 foci, 
___ for 44 X 3] in. Pictures, £27 1 


THE ‘N. & KINEMATOGRAPHS. 


A COMPLETE SERIES OF HIGH-CLASS INSTRUMENTS 
ENSURING PERFECT RESULTS. 
Especially adapted for Scientific Work. 
TAKING, DEVELOPING, PRINTING anv PROJECTING 
APPARATUS. 
CATALOGUE FREE. 
The ‘N. & G.’ Universal Cameras, Tripod Cameras, Panoramic 
Cameras, Lenses, Lanterns, and all Photographie Accessories 
and Materials. 
SPECIALITY :—COMPLETE OUTFITS for Scientific Expeditions 
and Special Research. 


NEWMAN & GUARDIA, Ltd., 
90 & 92, SHAFTESBURY J ONDON. 


AVENUE, W. 


THE HIGHEST VACUUM 
READILY OBTAINED. 


ASK FOR 
LIST No. F. 45. 


PRICES FROM £4 § 0 


PLY FOR FULL "PARTIOULARS | OF THE 


GERYK” VACUUM PUMPS Tp 


Pulsometer ¢ Engineering 


ISENTHAL &CO. 


CENTRAL DEPOT for RADIOGRAPHERS. 


Contractors to H.M. Admiralty, War, India, and Colonial 


Offices, &c., 
85 MORTIMER STREET, LONDON, W. 


Not only the CHEAPEST but the BEST 


PORTABLE 10-inch OUTFIT on the market. 
PRICE £3 

Including Sectional Coil, Ammeter, Fuse, D.B. 5 oe Screen, Holder, 
Cables, and 2 Carrying Cases. 


ELECTRIC HEATING APPARATUS 


APPLICATIONS. 
tsi e is. Post Free. 
(Refunded on First Ord er.) 
Nature says Sor meeting almost cvery 


conceivable wan 


t, ‘or do a ENTIFI 
LABORATORY PURPOSES SCI 
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NEW WORK ON CHEMICAL PATHOLOGY.) 


Just PusitsHep, Crown 8vo, 7s. 6d. 


LECTURES on CHEMICAL PATHOLOGY in its RELATION to PRACTICAL 
MEDICINE. Delivered at the University and Bellevue Medical Schools, New York City. By C. A. HERTER, M.D., Professor of 
Pathological Chemistry, University and Bellevue Medical Schools, New York, Visiting Physician to the City Hospital, late Consulting Physician to 
the Babias Hospital, Consulting Pathological Chemist to the Craig Colony for Epileptics, &c. 

Pharmaceutical Journal.— The book is written in an attractive style, and may be expected to attract much attention.” 


London: SMITH, ELDER, & Co., 15, Waterloo Place, S.W. 
MERCURY PUMPS OF ALL DESCRIPTIONS. a 


The illustration shows a three-fall Sprengel 
Pump with McLeod gauge attached, which in- 
strument is indispensable for research work in 
high vacua. The gauge on this pump will measure 
vacua from ‘8 m/m to ‘oooo1 m/m. Range can be 
as desired. 


A. C. COSSOR, 54 Farringdon Road, E.C. 


DARTON’S LATEST 
IMPROVED SELF-RECORDING 
BAROGRAPH. 


FITTED WITH LEVER MOVEMENT. 
Can be obtained through all Opticians, or of 
the Makers, 


F..DARTON & 


CLERKENWELL Opticat Works, 


142 ST. JOHN’S ST., LONDON. 


f*- Fully Illustrated List of Meteorological Instruments 
(CONTRACTOR TO H.M. GOVERNMENT). (including above) Post free, also List of Electrical Novelties. 


THE “LORD BURY” TELESCOPE. 
SUPPLIED IN LARGE NUMBERS FOR USE BY SPORTSMEN AND TRAVELLERS. 


Size closed 10”, size extended 31”, diameter of object glass 1§’’, 
magnifying power 25 to 35 diameters, angular field 1°5°, lateral field at roo yards 26°2 yards. 


j 


Will discern a 
flagstaff at 22 


Will make out 
wild fowl at 16 


miles, and H. miles and name of » 
persons walking "LONDON. lightship at 9 
at ro miles. miles. 


The ‘‘LORD BURY ” TELESCOPE, in bronzed brass and fitted in brown or black Sling Case (weight of Telescope, 2lb.) ... --. £4 45. 
The ‘‘LORD BURY ” TELESCOPE, in bronzed hard drawn German silver and fitted in Sling Case (weight of Telescope, rlb. 60z.) £5 15s. 


Post free to any part of the world on receipt of remittance. 


J. BA. STEWARD, Optician to the British and Foreign Governments, 
406 STRAND, 457 WEST STRAND, 7 GRACECHURCH STREET, LONDON. 


Telegraphic Address: TELEMETER, LONDON. Telephone : 1867 GErRarp. 


JAMES J. HICKS, 


WHOLESALE MANUFACTURER OF ALL KINDS OF 
SCIENTIFIC, METEOROLOGICAL, CLINICAL 
AND SURGICAL INSTRUMENTS, 

Hicks’ Improved Wind 
‘ame climinates the possihil- 


ity of error in noting the wind 
direction and velocity. 


NEW PATTERN 


DIFFERENTIAL 
GALVANOMETER 


FOR LOW RESISTANCE TESTING. | 


Advantages over the Potentiometer and the Kelvin | 
Bridge— 
Much simpler to work. 


Accuracy limited only by that of the Standards 
employed. 


Prime cost. 


Price complete, with Circular Slide Wire and Keys, £14 4s. 


Dr. Parkes, F.R.S., says :—‘‘ The 
most perfect instrument in use.” 


Of the greatest possible use in the 
ventilation, &c., of all large buildings, 
mines, and chimney shafts. 


(See Proceedings of Inst. of E.E., Vol. XXX., No.1 51, 
Page 908.) 


NALDER BROS. & CO., 


Mr. Hicks is always pleased to submit quotations for 
Laboratory outfits or single instruments. He -also places 


PRINCES MEWS, GREAT GEORGE STREET, 
WESTMINSTER, S.W. 
(Late 16 Rep Lion STREET, CLERKENWELL.) 


Colleges and Institutions on exceptional terms. 


THERMOMETERS FOR:STUDENT WORK A SPECIALITY. 
8, 9 & 10, Hatton Garden, LONDON, E.C, 
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List. 


SECOND EDITION JUST PUBLISHED. 


ON A METHOD OF PREDICTING BY GRAPHICAL CONSTRUCTION 


OCCULTATIONS OF STARS BY THE MOON & SOLAR ECLIPSES 


FOR ANY GIVEN PLACE, TOGETHER WITH MORE RIGOROUS METHODS OF REDUCTION FOR THE 
ACCURATE CALCULATION OF LONGITUDE. 


By FRANCIS CRANMER PENROSE, M.A.,{F.R.S.,}F.R.A.S., Litt.D., D.C.L. Second Edition. gto. 12s. net. 
1902 ISSUE NOW READY. 


THE STATESMAN’S YEAR-BOOK. 


STATISTICAL AND HISTORICAL ANNUAL OF THE STATES OF THE WORLD FOR THE YEAR 1902. 
By J. SCOTT KELTIE, LL.D. 
Revised Officially. With 8 Maps. Crown 8vo. 10s. 6d. net. 


LIBRARY EDITION NOW READY. 


A HISTORY OF GREECE TO THE DEATH OF ALEXANDER 


THE GREAT. By Professor J. B. BURY, M.A,, Hon. Litt.D., Hon. LL.D. With Maps and Plans. In Two 
Vols. 8vo. 255. net. 
THIRD IMPRESSION WITH CORRECTIONS NOW READY. 


THE STEAM ENGINE AND GAS AND OIL ENGINES. 


A Book for the use of Students who have time to make Experiments and Calculation. By JOHN PERRY, D.Sc., 
F.R.S., Professor of Mechanics and Mathematics in the Royal College of Science. 8vo. 75. 6d. net. 


OUTLINES OF METAPHYSICS. Gil Logie ant’ 
in the University College of South Wales and Monmouthshire. Crown 8vo. 45. 6d. 
wee useful introduction to a great subject, and students who find their ideas in confusion shguld be especially 


SPHERICAL TRIGONOMETRY for the USE of COLLEGES 
AND SCHOOLS. By the late . TODHUNTER, M.A., F.R.S. Revised by J. G. LEATHEM, M.A., D.Sc. 


Crown 8vo. 7s. 6d. 
NATURE.—“ The reviser has used skill and judgment in grafting fresh shoots on the old stock, and has produced a homo- 


geneous and well-balanced volume, double the size of the original, and worthy to take its place among the best of our modern 
text-books.” 


AN ELEMENTARY TREATISE ON THE CALCULUS. 


With Illustrations from Geometry, Mechanics and Physics. By Professor GEORGE A. GIBSON, M.A., F.R.S.E. 


Crown 8vo. 75. 6d. 
EDUCATIONAL TIMES.—‘‘ Forms an important addition to the text-books which have been written on the subject.” 


SOLUTIONS OF THE PROBLEMS AND THEOREMS IN 


SMITH AND BRYANT’S GEOMETRY. By CHARLES SMITH, M.A. Crown 8vo. 8s. 6d, 
FOURTH EDITION NOW READY. 


CLASS-BOOK OF GEOLOGY. ox, 


Fourth Edition. Globe 8vo. 


EDUCATIONAL NEWS.—*“ No one was better qualified to write a text-book on Geology than Sir Archibald Geikie, and 


no one has produced a better.” 
SECOND EDITION NOW READY. 


THE GASES OF THE ATMOSPHERE, THE HISTORY OF 


THEIR DISCOVERY. By Professor WILLIAM RAMSAY, F.R.S. With Portraits. Extra crown 8vo, 6s. net. 


A COLLEGE TEXT-BOOK OF CHEMISTRY. 


University. Extra Crown 8vo. 8s. 6d. net. Py 
PILOT.—* Professor Remsen’s name attached to a text-book on chemistry is a sufficient guarantee of the excellence of the 
work. . .. Wecan recommend the book to the student of science asa short and full account of the more important parts of 


the chemistry of the non-metals and the metals.” 


AN ELEMENTARY BOOK ON ELECTRICITY & MAGNETISM, 


AND THEIR APPLICATIONS. By Professors D. ©. and J. P. JACKSON. [Illustrated. Crown 8vo. 7s. 60. 


A LABORATORY: MANUAL OF PHYSICS FOR USE IN 


HIGH SCHOOLS. By Professor HENRY CREW, Ph.D., and ROBERT R. TATNALL, Ph.D. Crown 8vo. 55. 
MACMILLAN AND CO., LIMITED, LONDON. 
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PHENIX FIRE OFFICE, WATKINS & DONCASTER, 


19 LOMBARD ST., E. and 57 CHARING CROSS, S. W. 


EsTABLISHED 1782. 
MODERATE RATES. ABSOLUTE SECURITY. 
ELECTRIC LIGHTING RULES SUPPLIED. 
LIBERAL LOSS SETTLEMENTS. 
PROMPT PAYMENT OF CLAIMS. 


LO3SES PAID OVER £25,000,000. 
COLLECTIONS OF 


MINERALS, ROCKS or FOSSILS 


to illustrate the leading Text-books on 


GEOLOGY, PHYSIOGRAPHY and MINERALOGY. 


50 Specimens in Box, 12/6 ; 100 do., 21/=; 200 do., 42/= 
A large Stock of Minerals, Rocks, Fossils and Microscopic Objects 
"for selection. 


NATURALISTS, 
AND MANUFACTURERS OF 


CABINETS AND APPARATUS 


FOR ENTOMOLOGY, BIRDS’ EGGS AND SKINS, AND ALL 
BRANCHES OF NATURAL HI8TORY. 


SPECIAL SHOW-ROOM FOR CABINETS. 


De Our Catalogue (96 pp.) Post free on application. 


N.B.—For BycsBenee and Superiority of Cabinets and 
Apparat are to distinguished 
patrons, Museums, Colleges. &e. 


A LARGE STOCK OF INSECTS, BIRDS’ EGGS 
AND SKINS. 


Birds, Mammals, &c., Preserved and Mounted by First-class Workmen 
true to Nature. 
Ad Books and Publications on Natural History supplied. 


36 STRAND, LONDON, W.C. 
(Five Doors from Charing Cross.) 


CATALOGUES GRATIS. 
Geologists’ Hammers, Cabinets, Card Trays, Glass-capped Boxes, &c., 
&c., always in stock. 
THOMAS D. RUSSELL, 

78 NEWGATE STREET, LONDON, E.C. 
Minerals, Rocks, Fossils, Metallic Ores, Rough Precious Stones, &c. 
Collections of above for Prospectors, Mining Engineers, 
Technical Schools, and for Private Study. 

MINERALS FOR ALL PURPOSES. ROCKS FROM NUMEROUS LOCALITIES. FOSSILS 
FROM ALL BRITISH FORMATIONS. 

Top Boxes, Geclogical Apparatus, Cabinets, Trays, Lantern 

f Rock Sections. 
ALL LISTS FREE OF 
JAMES R. GREGORY & CO., 
GISTS, & 
To Science & Art pleauen British yd & Colonial Museums, &c. 
Office and Stores ;— 
1, KELSO PLACE, STANFORD RD., KENSINGTON, W. 
Volvox, Spirog Desmids, Diatoms, Ameeba, Arcella, 
Vorticella, ae iydra, Floscularia, Stephanoceros, Melicerta, and many 
other ‘Specimens of Pond Life. Price 1s. per Tube, Post Free. Helix 
pomatia, , Amphioxus, Rana, Anodon, &c., for Dissection purposes. 
THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 
MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM.. 
THE LABORATORY, PLYMOUTH. 
The following animals can always be supplied, either living 
by host moth hods :— 
Ar , Lanice, Terebella; Lepas, Balanus, Gammarus, 
Mys is, Nebalia, Carcinus ; Patella, Buccinum, Eledone, _Pectens 
Bugula, Srisia, Pedicellina, Holothuria, Asterias, Echinus ; Salpa | 
(preserved), Scyllium, Raia, &c., &c. 
For prices and more detailed lists apply to 
Biological Laboratory, Plymouth. 


THE DIRECTOR. 


| 


BERYLS. 


Mr. Henson has now on hand a Magnificent Selection of Beautiful 
tals of Beryls from 2} to 64 inches long. 
Iso some fine Specimens of Opal on Matrix. 


SAMUEL HENSON, 
97 REGENT STREET, LONDON,W. 


ESTABLISHED 1840. 


Cc 


ESTABLISHED 1851. 


BIRKBECK BANK’ 


Southampton Buildings, Chancery Lane, London. 


DEPOSIT ACCOUNTS 
The BIRKBECK ALMANACK, with full particulars, post free. 


repayable on demand. 

FRANCIS RAVENSCROFT, Manager. 
£12 19s. NORWAY CRUISES.— 
Finest Yachting Steamer afloat. 


Steam Yacht M/DNIGHT SUN, 3178 Tons. 
No Upper Berths in the ship. 
Sailings :—June 7; July 5, 19 ; August 2, 16. 
Apply to the ALBION S.S. CO., LTD., Newcastle-on-Tyne. 
ALBERT EDWARD JAMRACH 
(Late CHARLES JAMRACH), 


NATURALIST, 


180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
Netsukis China, Lacquers, , Shells, and other Curios. 


NOTICE.—Advertisements and business letters for NATURE should be addressed to the Publishers; Editorial 
communications to the Editor. The telegraphic address of NATURE is “ PHUSIS,” LONDON. 


SUBSCRIPTIONS TO « 


a. 
Half-yearly .° wee 0114 6 

To ALL PLacgs ABROAD :— 


CHARGES FOR ADVERTISEMENTS. 


*Three Lines in Column o 2 6 
One Sixteenth Page o10 Oo 
One Eighth Page, or Quarter Column o 18 6 
Quarter Page, or Halfa Column. ....115 © 
Half a Page, ora Column. 5 0 


* The first line being in heavy type is charged for as Two Lines. 


Cheques and Money Orders payable to MACMILLAN & CO., Limited. 


OFFICE: ST. MARTIN’S STREET, LONDON, 


W.c. 


a 
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& COLT? BHAM 


ATWOOD MACHINE (Patent). 
OUR ORIGINAL PATTERN GREATLY IMPROVED. 


New Release wie Dropping Platform done away with, Aluminium Wheel, Agate Bearings, Extra Weights. This 
machine is now a practical Instrument, and with each a Certificate is given, together with a Pamphlet of Experiments. 


PRICE COMPLETE £4 15s. NET. 

PHILIP HARRIS & CO., Lim., BIRMINGHAM and DUBLIN. 
CROSSLEY ’S Gas ENGINES. 

. GREAT REDUCTION 
RECENTLY | 


IN GAS 
REMODELLED. 4 CONSUMED. 


_ 
(Represents J type in Oil or Oil 
received the $7 
Gee, giving about at the Royal Agricultural 
14 effective horse power. ) Show, Cardiff, June, 1901. 
LIMITED 


Immediate delivery for Stock 
Sizes of Engines. 


ENGINES DELIVERED.—Up to 
the end of 1901, 42,873 engines 


= have been delivered, representing 
— 595,969 B.HP. . 
CROSSLEZT BROS., OoPENSHAW, MANCHESTER. 
WATSON’S MICROSCOPES. MICROSCOPIC OBJE®TS. 
WATSON’S MICROSCOPES ARE OF LATEST DESIC - . 1902 CATALOGUE JUST ISSUED. 
FAULTLESS WORKMANSHIP, AND RFECT IN DETAIL. New Edition of Watson's Catalogue (No. 3) of Microscopic —. 
STANDARD Mopg ts :— The most comprehensive List in the World. Every Microscopist should 
The VAN HEURCK Microscope. Replete with every convenience for have one. Post free on application. 
high power and photographic work. From £18 10 0 
The ROYAL Microapope. A priced embodying the New SPEcIMENS. d. 
advantages of the most costly models 0 Malarial Parasites, in Capillaries of Brain... 40 
The a} on sisee Series. Instruments at all prices from Malarial Parasites in Blood ; Crescent, Signet Ring and oer a 
The FRAM Microscope. A highest class Mi t od forms... each 
cost. With and in £6 15 0 a very Karyokinetic in Root Tissue of Lily 30 
The SCHOOL Microscope. A A very cheap but efficient anes _&2- 7 6 | Section through Head of Feetal name, Gates Developing 26 
Eye, &c. 
te ECTIVES, EYEPIECES = CON- | Set of 24 Slides iNlustrating the of Paper 1150 
ica 
Warson’s new UNIVERSAL CONDENSER, The finest Condenser Set of 12 Slides illustrating Brewery Fermentations 18 0 
for low and medium power workers. Group of about 150 Diatomacez from various Localities ... . 50 
Full particulars of all the above are contained in Watson's 130 page | A new Series of Rotifera, including Pedalium mirum, Notops brachionus, 
Catalogue (No. 2) of Microscopes. Post free on application. Asplanchna, Syncheta and others, 3/6 and 4/- each. 


W. WATSON & SONS (Zstadéished 1837), 313 HIGH HOLBORN, LONDON, W.C. 


Branches : 16 Forrest Roap, Epinsurcu. And 78 Swanston Street, Melbourne, Australia. Opticians to H.M. Government. 


THE NEW STIGMATIC LENS. 


SERIES Il. 7/6. 


BRITISH DESIGN w OREKMANSHIP 
Is the best All-round Lens for either Professional or Amateur use. 


Each lens will give perfect definition with /u// aperture to the extreme corners of the plate 
it is sold to cover ; with smajler stops it will cover at least two sizes larger, giving perfect sharp- 
ness all over the plate, and thus becoming .a wide-angle lens of the highest excellence. Either 
combination may be used separately, giving foci of about 14 and 2 times the length of that of 
the lens when used intact. The advantage of thus being able to choose the best point of view, 
irrespective of distance, will be at once apparent ‘to the artistic worker, © - 

EQUIVALENT TO FOUR LENSES AT THE PRICE OF ONE. 


Eleven Sizes are now ready, from 3} to 18 inches eq. focus. 


ATALOGUE OF HIGH-CLASS CAMERAS AND LENSES, POST FREE. 


J.H. DALLMEYER, Ltd., 25 NEWMAN ST., OXFORD ST., LONDON, W. 


+unted by Richarp Cray anv Sons, Lowirep, at a6 & 8 Bread Street Hiu!, Queen Victoria Street, in the City of London, and published by MAcMILLAN 
anv Co., Limirep, at St. Martin's Street, London. W.C., and THE MACMILLAN Company, 66 ae Avenue, New You. —Tucmest, April 17, 1902. 
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GENERAL LIBRARY, 
UNIV. OF MICH. 


MAY 5 1902 


A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


“To the solid ground 
Of Nature trusts the mind which builds jor aye. ”__WoRDSWORTH. 


[PRICE SIXPENCE. 


No. 1695, VOL. 


THURSDAY, APRIL 24,. 1902. 


‘ = [All Rights are Reserved. 


as a Newspaper at the General Post Office.) 
NEW DOUBLE-POLE RY BREAK. MOTOR ‘THE NEW BOOK. 


MERCURY BREA 
PRACTICAL NOTES ON TELEPHOTOGRAPRY. 


#7 60 PAGES, 60 PAGES, 
gé 

BOUND, 

6d. 

= 


most satis 


This new pa 


OF STAMP. 
CG O.,,| THE ABOVE WORK GRATIS ON RECEIPT OF 8 


R. & J. BECK, Ltd., 68 CORNHILL, E.C. 
‘JUST PUBLISHED. SP EC T ACG LES 
A REFERENCE BOOK ELECTRIC LIGHT, INCANDESCENT GAS, 


And other Powerful Illuminants. 


EVERY PHYSICAL LABORATORY. 


A NEW AND ENLARGED EDITION OF 


GRIFFIN’S 
ILLUSTRATED PHYSICAL CATALOGUE 
PART IL, ri 
SOUND, LIGHT AND HEAT. NEGRETTI & ZAMBRA’S 
APPARATUS. PHERMOSCOPIC | LENSES 
R 70, with near al do rotect the Eyes from Glare, and 
Will be sent Post Free to Sehools and Colleges on receipt of, Free by Best all parts ¢ of, the World. 
| JOHN J. GRIFFIN & SONS, ‘Ltd, Avia 
20-26 SARDINIA STREET, LINCOLN’s INN FIELDS, HOLBORN VIADUCT, EC. 


LONDON, W.C. TWO GOLD MEDALS PARIS EXHIBITION 1900. 
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UNIVERSITY COLLEGE, LONDON. 
UNIVERSITY OF LONDON. 
ADVANCED COURSES IN PHYSIOLOGY. 
The following Courses of Lectures will be given during the coming 
Session. 


Pror. STARLING, F.R.S., “ > Recent Work in Physiology.” On 
Mondays at s‘p.m., commencing May 12. 

w. po M.A., D.&., On of the Vascular 
System.” On Thursdays at 5 ss commencing May 8. 

These Lectures are free to Students of the Department, as well as to 
Internal Students of the University who are introduced by their teachers. 

The Advanced Course of Practical Histology will be held on five days in 
the week, commencing Monday, May 5, at 10 a.m. 

This Course is intended for those who have already been through the 
ordinary Histological Course, and desire further practice in the details of 
Histologica! Technique. 

Fee for the Course Six Guineas. 

T. GREGORY FOSTER, 


BACTERIOLOGY. 


KING’S COLLEGE, LONDON. 


DEPARTMENT OF GENERAL PATHOLOGY AND 
BACTERIOLOGY. 


Director—Professor Hewett, M.D., D.P.H. 
Demonstrator—H. S. Wittson, M.B., D.P.H. 
SPECIAL CLASSES IN MAY. 
A class for Candidates for the D.P.H. (Bacteriology) will commence on 
April 28. 
course of Instruction in Bacteriology (one month) for Medical 
Practitioners, Veterinary Surgeons, Analysts, &c. Students may enter at 
time. 
~ estrection is also given in the Bacteriology of Fermentation, and in 
Clinical and in Chemical Bacteriology. 
The laboratories are open daily for instruction and research. —For 
syllabus, apply to the SECRETARY. 


UNIVERSITY OF LONDON. 
PHYSIOLOGICAL LABORATORIES. 


Two Courses of Lectures will be held in the Summer Term, 1902, on the 
following subjects :— 

**Signs of Life,” by Aucustus D. Watver, M.D., F.R.S., on Tuesdays, 
beginning May 

‘Respiratory Exchange,” by Leonarp E. Hitt, M.B., F.R.S., on 
Wednesdays, beginning May 14. 

The Lectures will be given at 5 — ‘ 

Admission by tickets only, which may be obtained on application to the 
Acavemic REGistTRAR, University of London, South Kensington. 


ROYAL INSTITUTION OF 
GREAT BRITAIN. 


ALBEMARLE STREET, PICCADILLY, W. 


A. SmitH Woopwarp, Esq., LL.D., F.R.S., Keeper of the Geological 
Department inthe British Museum, will on Thursday next, May 1, at three 
o'clock, begin a Course of Three Lectures on ‘ Recent Geological Dis- 
coveries” (Illustrated by Lantern Slides). Subscription to this Course, 
Half-a-Guinea. 


Tickets may be had at the Office of the Institution. 


NEW SOUTH WALES. 


UNIVERSITY OF SYDNEY. 
PROFESSORSHIP OF PURE AND APPLIED MATHEMATICS. 
Applications are invited from gentlemen qualified to fill the above 
position. 
Salary (fixed), £900 perannum. Pension of £400 annum under 
certain conditions, twenty years’ service. £100 allowed for passage 
expenses to Sydney from Europe or America. Duties begin March 1, 


190 
Farther | py ~ may be obtained from the Agent-General for New 
South Wales, 9 Victoria Street, London, S.W., to whom applications, 
stating applicant's age (not more than 40 years) and qualifications, and 
accompanied by six copies of each testimonial submitted, should be sent 


not later than June 16, 1902. 
April 17, 1902. HENRY COPELAND. 
ent-General for New South Wales. 


The present PROFESSOR of ELECTRI. 
CAL ENGINEERING and APPLIED PHYSICS at the MER. 
CHANT VENTURERS’ TECHNICAL COLLEGE, BRISTOL, 
who has resigned, wishes to receive pages from teachers desirous 
of Appointment as LOCUM TENENS in his place for about one 
month during June next. Duties :—30 hours per week during the 
day. Namely, 16 hours Lectures or tutorials as follows :—Final 
B.Sc. (Lond.) Physics, 5 hours; Intermediate Physics, 5 hours; 
Honours Stage _ and Elect. (Board of Education), 2 hours; 
be and Guilds Electrical Engineering, Honours Grade, 2 hours; 
Ordinary Grade, 2 hours; Physical and Electrical Engineering 
Laboratory teaching, 11 hours per week, and the Lecturer will further 
be required to give at least 3 hours per week to general administration 

his Department. Evening teaching is discontinued during the 
summer. The assi of a D rator is ilable for 21 hours 
ad week. The Appointment is of course subject to the approval of the 

vernors.—Applicants, who must have a University degree and teach- 
ing experience, should write at once, stating terms and qualifications 
with only copies of testimonials, to ARNoLD Pxitip, 67 Waverley 
Road, Redland, Bristol. 


AN EXAMINATION OF CANDIDATES 
for direct entry as PROBATIONARY ASSISTANT ENGINEERS 
in His Majesty’s Navy will be held at the Royal Naval College, 
Greenwich, on May 28, 1902, and following days. Age 20 to 23. 
Must have attended the regular day engineering course at a recognised 
College for Technical Education for not less than one College year ; 
and have had at least three years’ training in approved Engineering 
establishments. The time at College, together with the time in 
Engi ing Establish . must not have nm less than four and a 
half years. Application to compete to be made to the SECRETARY OF 
THE ADMIRALTY, Whitehall, S.W. 

AN EXAMINATION OF CANDIDATES 
for entry as ASSISTANT ENGINEERS for Temporary Service in 
HIS MAJESTY’S NAVY will be held by Admiralty Officers on 
MAY 13, 1902, and foliowing days. 

Age 20 to 23. Must have served for not less than four years at an 
approved Engine Works, and have been six months on Design Work in 
Drawing Office. 

Application to compete to be made to the SECRETARY OF THE 
Whitehall, London, S.W. 


APPLICATIONS are invited up to May 1 
for the position of ASSISTANT CHEMIST in an Australian Manu- 
facturing Industry. Salary, £600 pec annum. Candidates must have 
received a thorough scientific training at a University or Institution of 
University standing, and be preferably under 26 years of age.—Further 
details can be obtained by writing to Messrs. Parbury, Henty and Co., 
20 Eastcheap, London, to whom applications are to be addressed. 


THE LONDON SCHOOL OF TROPICAL 
MEDICINE. 
(UNDER THE AUSPICES OF HIS MAJESTY’S 
GOVERNMENT.) 


CONNAUGHT ROAD, ALBERT DOCK, E. 


{IN CONNECTION WITH THE HOSPITALS OF THE SEAMEN’S 
HosPITAL Socirgty.) 
The next SESSION on Thursday, May 1, 1902. For 
Prospectus, Syllabus, and other particulars, apply to the Sooseany, 
P. Micue ut, Esq., Seamen's Hospital, Greenwich, S.E. 


RATIONAL AND PRACTICAL EDUCA- 
TION FOR BOYS at Clacton College, Clacton-on-Sea; for aims 
and methods see illustrated pectus. Headmaster, Harold Picton, 
B.Sc.(Lond.), Gold, Silver and Research Medallist of University College. 


MR. R. A. BUDDICOM, B.A.Oxon., F.G.S., 


Curator lately resigned of the Plymouth Museum and Art Gallery, acts 
as Consultant in Designing Museum Buildings, Cases, Collections.— 
17 Craven Hill Gardens, Hyde Park, W. 


TUTOR REQUIRED FOR MONTH AUGUST to Coach B.Sc. for ist 
Class Honours B.Sc. (Lond.). Worked through Gattermann and Bernth- 
sen. Canprovide Lab. if necessary. Apply ‘ J.B.R.,” NATURE Office. 


UNIVERSITY. COLLEGE, LONDON. 
FACULTY OF MEDICINE. 
The SUMMER SESSION begins on May t. 
The work is arranged so that a Student may advantageously begin his 
amedical curriculum then, 

Full information may be obtained from either of the undersigned. 
- R. BRADFORD, M.D., D.Sc., F.R.S., Dean of the Faculty. 
GREGORY FOSTER, Secretary. 


PRACTICAL AND THEORETICAL TUITION 
In PHYSICS, CHEMISTRY, PHYSIOLOGY, GEOLOGY and 
BOTANY. Individual Instruction, 
R. C. T. Evans, B.Sc.(London), 
irector of the 
Heatucore Science 
9 Heathcote Street, Gray’s Inn Road, W.C. 


TO PHYSICAL LABORATORIES. 
SPLENDID PAIR NICHOL PRISMS 
in rotating brass cells with glass ends, 7§ inches long and 3§ inches 
diameter ; clear circular aperture through prisms 2 inches diameter ; con- 
dition perfect ; with converging lenses and stand complete for projection. 
To be sold not before June 30.—Apply ‘‘G. F.,” c/o NATURE. 


J. BACKHOUSE & SON, 


LIMITED, 
(SCIENTIFIC DEPARTMENT) 
VoR=E. 
Supply all Botanical Material required for Lecture and Demon- 
stration purposes and for Class-work. Fresh, or preserved in 
Alcohol. Insectivorous Plants. Plants for Physiological Experi- 
ments. Museum Specimens. Microscopical Preparations. 
Prices ietly moderate, 
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BARGAINS IN SCIENTIFIC BOOKS. 


WORKS BY C. COOEE. 


THE BRITISH FUNGI, A PLAIN AND 
EASY ACCOUNT OF. With Coloured — of 40 Species. Re- 
vised Edition, Crown 8vo. (Pub. 6s.) 2s, 6d. 

‘« The new work on the fungi appears to be equally valuable with those 
which he has already printed. It contains descriptions of the esculent fungi, 
the manner in which they are prepared for the table, how to discriminate 
the nutritious from the poisonous species, details of the principles of their 
scientific classification, and a tabular arrangement of orders and genera.” 


HANDBOOK OF BRITISH HEPATIC, 


containing Descriptions and Figures of the Indigenous Species of wkd 
chantia, Jungermannia, Riccia, and Anthoceros. Illustrated, Crown 
8vo. (Pub. 6s.) 2s. 6d. y 
“ Probably no group in the British flora has d so little 
as the Hepatice. Dr. M. C. Cooke has now filled up the gap by —_ 
a ‘ Handbook of the British Hepaticz,’ containing full descriptions of a! 
the species, about two hundred in number, known to inhabit the British 
Islands.”—Wature. 


MICROSCOPIC FUNGI: an Introduction 
to the Study of Microscopic Fungi, Rust, Smut, Mildew, and Mould. 
Illustrated with 269 Coloured Figures by j. E. Sowersy. Fifth 
Edition, -Revised and Enlarged, with Appendix of New Species. 

Those of ou f Id 
** Those of our readers who are the happy possessors of microscopes wou! 

welcome this book with delight, as opening the way to a definite study of a 

most interesting branch of plant life. The minute fang, here so faithfully 

depicted by Mr. Sowerby, and so carefully described by Dr. Cooke, have not 
only beauty of form and colour, but wonderful life histories.” 


OUR REPTILES AND BATRACHIANS: 
a Plain and Easy Account of the Lizards, Snakes, Newts, Toads, 
Frogs, and Tortoises, indigenous to Great Britain. New and Revised 
Edition, with Original wo. Pictures ofevery Species, and numerous 
Woodcuts. Crown 8vo. (Pub. 6s.) 2s. 6d. 

Contents: Reptiles and Snake- “stones, the Common Lizard, the Sand 
Lizard, the Green Lizard, the Natterjack, Palmate Newt, the Leathery 
Turtle, the Blind Worm, the Common Snake, the Smooth Snake, the Viper 
or Adder, Great Water "Newt, Gray's Banded Newt, Amphibia or Batra- 
chians, the Common Frog, the Edible Frog, the Common Toad, Common 
Smooth Newt or Eft, the Hawk’s-Bill Turtle, Appendix. 

Postage 3d. extra on one, or 6d. on four. 


H. J. GLAISHER, New and Remainder Bookseller, 
57 WicmMorE STREET, Lonpon, W. 
B®” Catalogues post free on application. 


TO SCHOOLS & STUDENTS. 


(Special discount to same). 
DRAWING INSTRUMENTS. 
STUDENT’S CASE figured), fi 
4/6 to £3 0. 
Iilustrated Price List Post Free on mention- 
ing NATURE. 


ASTON & MANDER, 
61 OLD COMPTON ST., LONDON, W. 
Foreign &Colonial Agents wanted. Shippers & Merchants, speciab discount. 


THE MOST NUTRITIOUS, 


EPPS’S 


GRATEFUL—COMFORTING, 


COCOA 
PILLS 


Are invaluable for Indigestion, Biliousness, 
Headache, Heartburn & Fluctuating Appetite 


C. BAKER, 244 HIGH HOLBORN, LONDON. 


HIGH-CLASS SEGOND-HAND APPTS. 


Catalogue (May edition) post free to readers of NATURE. 
REGULATOR CLOCKS, dead tam, lets, mercurial pen- 
dulum, ent Maho an ‘and £30 
GRUBB 8” EQUATORIAL T LE SCoPE in new condition. £250. 
COOKE EQUATORIAL TELESCOPE sf-inch, with clock. . £75. 
COOKE 23-inch TRANSIT INSTRUMEN 
POWELL & LEALAND 1 STAND, Monocular and Binocular 


Bodies and Apparatus, 270. No. 2, do., do., £85. 


Also several highly finished MICROSCOPES by leading mak ers. 


ESTABLISHED 1861. 


BIRKBECK BANK. 


Southampton Buildings, Chancery Lane, London. 
DEPOSIT ACCOUNTS 
3 Jo repayable on demand. 3 fo 
The BIRKBECK ALMANACK, with full particulars, post free. 
FRANCIS RAVENSCROFT, 


TO SCIENCE LECTURERS. 
HUGHES’ PHOTO-ROTOSCOPE CINEMATOGRAPHS. 


MOST PERFECT. 
No Mechanism. Price £7 7 
The Moto-Photo Camera for taking the Pictures. 
Illustrated Lists, 2d. 
See Mr. Hucues’ PATENT ener yey OPTICAL LANTERN, 


&c. Miniature ae Lantern constructed f or B. J. Macpen, -} great 
success. New I pa rogen M terns for Class De- 
monstration. 2 be Results. Docwra Triple, Prize Medals, Highest 


Award. Sup ie to the Royal Polytechnic Institution, Dr. H. GratTran 
Guinness, &c. Patent Pamphengo Science Lanterns. The Universal 
Lantern 4-inch Condensers, 4-wick Lamp, Portrait Combination front 
Lenses, 18s. 6¢., Marvellous value. Science Lecture Sets. Novelties. 
The Lantern Kaleidoscope. Fe oy. Lantern Outfits in the — 
Grandly Illustrated Ca as 180 choice Rogravings, 64. 
Postage, Small logue, t00 pages, free, sd. List 
60,000 Slides and 300 Lecture Sets, Science Subjects, Views, &c., 6d. ; 
Postage, 2d. Pam mphiets Free. W. C. HUGHES, Spgciauisr, 
Brewster House, 82 Mortimer Road, Kingsland, N. 


The BEST Work cannerlter. done without a Light 


LIGHT FILTERS on SCREENS 
ORTHOCHROMATIC PHOTOGRAPHY 


In all sizes, ready for 
immediate use. 


CAPS, CELLS, 
FITTINGS & GASES: 


In all sizes, 


ORTHOCHROMATIC 
PLATES 


Quarter to 15x12, always 
in stock. 
PRICES OF STANDARD FILTERS, CAPS AND CASES. 
Absolutus Gilvus Landscape Bl’k Bronz’d Morocco 
Filters. Filters, Filters, 2, Spring LeatherVelvet 
or 6 times. Cells, as fig. 
1b, Square 10/- .. 10/- 7/6 


Circular 12/6 .. 12/6 .. 8/6 1/9 


12/6 .. 10/- 


Square 25/- ... 25/- = 
3{Cheular 30/- ... 30/- 20/- 4/- 2}, 3/- 
EVERY REQUISITE FOR NATURAL COLOUR PHOTOGRAPHY. 
atic Light Filters from 15s, per aot of three. 
Sutfts with Filters from £2 10s. 
NEW BOOKLETS AND CATALOGUES +. READY. 


SANGER SHEPHERD & CO., 
Instruments of Light and Colour, Speed Determinstion 
ACTORY AND OFFICcEs— 


5, 67 Gray's in Passage, ed Lion Street, Holborn, London, W.C,. 
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COERZ 
DOUBLE 
ANASTIGMATS 


The finest of Photographic 
Lenses, suit every requirement of the 
scientific photographer. 


For definition and covering 
power these lenses are 


Series A B.F. 45 to unexcelled. 


55- 


DOUBLE ANASTIGMATS 


are made in several different series varying in 
rapidity from F. 4.5 to F. 22. 
OBTAINABLE OF EVERY GOOD PHOTOGRAPHIC DEALER. 


Particulars free on application, if ‘‘Nature”’ is 
mentioned, to 


ROSS’ tew 
PRISM BINOCULAR GLASSES. 


‘* The Power and Field of a Telescope in the compass of an 
Opera Glass.” 


Combining—PERFECT MECHANICAL CONSTRUCTION, 
EXTREME PORTABILITY and RIGIDITY, 
HIGH POWER and SPLENDID DEFINITION. 


Focussing by Adjustment 
of Eyepieces. 
Magnification. Price. 

8 diameters ... £8 O O 

900 


10 
10 0 0 


12 
With spiral focussing arrangement and 
one adjustable eyepiece, 10s, each extra. 
Send for COMPLETE CATALOGUE of 


MICROSCOPES, TELESCOPES,’ 

PHOTOGRAPHIC LENSES - 

CAMERAS AND - 
APPARATUS OF ALL DESCRIPTIONS. 


Gotp MEDALs and HiGuest AWARDS 
AT ALL Great EXuiBITIONs. 


warded Tue Granp Prix, Paris 1900. 
MANUFACTURING 
ROSS, LTD. “opticians - 
111, NEW BOND STREET, LONDON, W., 
And 31, COCKSPUR STREET, CHARING CROSS, S.W. 


PARIS: 35, BOULEVARD DU TEMPLE. 
AND OF ALL LEADING DEALERS. 


LONDON MADE. 


THE CAMBRIDGE 
SCIENTIFIC INSTRUMENT GO. 
CAMBRIDG 
BOYS’ GEOMETRIC TRIPOD STANDS. 


These Stands, designed by Prof. C. V. Boys, are made of cast 
iron, and can be so arranged as to form a Stand of any desired 
height. Each tri es geometric contact with the one 
immediately below it. 

SMALL SIZE, 1 doz. consists of 9 Stands 75 mm. in nai 
= 25 mm. in height, Table 155 mm. in diame 

per s 

LARGE SIZE, 4 doz. consists of 9 Stands 76 mm. in height, 
and 3 Stands 38 mm. in height, with Table 330 mm. square. 
£1 15s. per set. 


Write for our New List of Physical & Electrical Instruments to 


INSTRUMENT COMPANY, Lto., 


CAMBRIDGE. 


CROMPTON & CO., 


LIMITED. 
ARC WORKS, CHELMSFORD. 


Manufacturers of High-Class 


ELECTRICAL . . 
. INSTRUMENTS 


FOR MEASURING AND TESTING 
PURPOSES. 


POTENTIOMETERS, 
GALVANOMETERS, 
STANDARD RESISTANCES, 
VOLTMETERS, 
AMPEREMETERS, 
&c., &c., 
FOR SCIENTIFIC AND PRACTICAL USES. 


ILLUSTRATED CATALOGUE FREE ON APPLICATION. 
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NEW WORK ON CHEMICAL PATHOLOGY. 


Just Pus.isnep, Crown 8vo, 7s. 6d. 


LECTURES on CHEMICAL PATHOLOGY in its RELATION to PRACTICAL 
MBEDICINE. Delivered at the University and Bellevue Medical Schools, New York City. By C. A. HERTER, M.D., Professor of 


Pathological Chemistry, University &nd Beilevue Medical Schools, New York, Visiting Physician to the 


ity Hospital, late Consulting Physician to 


the Babias Hospital, Consulting Pathological Chemist to the Craig Colony for Epileptics, &c. 
Pharmaceutical Journal.—‘ The book is written in an attractive style, and may be expected to attract much attention.” 


London: SMITH, ELDER, & Co., 15, Waterloo Place, 8.W. 


THE NEW POLYMETER. 
A miniature Meteorological Observatory for Scientific, 
Industrial and Hygienic purposes. 
Invaluable for forecasting the weather. 
Descriptive pamphlet post free. 


OUR CATALOGUE 
(650 pages of Iilustrations and Prices) 
OF EVERY DESCRIPTION OF 


CHEMICAL & ANALYTICAL APPARATUS. 


Including Balances, Drying-Ovens, Furnaces, Labora- 
tory Stands, Microscopes, Spectroscopes, Bacterio- 
logical Apparatus, Porcelain and Clay Ware, Jena 
Laboratory Glass Ware, and Glass Tubing, 
may be had gratis on application by Colleges, Schools 
and Laboratories. 
HOT AIR MOTORS. 
Easily worked by ordinary Laboratory Bunsen 
burner or paraffin lamp, and preferable to water motors. 


Dew Point Appar- A. CALLENKAMP & C0., LTD., 


atus of Polymeter. 19 & 21 Sun St., Finspury Sq., Lonpon, E.C. 


LIMITED. 


HIGH-CLASS SURVEYING 


AND 


DRAWING INSTRUMENTS. 


W.F. STANLEY CO., 


Highest Awards in all Competitions. 
Two Gold Medals. 


PROFESSOR FULLER'S 
CALCULATOR, 
500 inch log. line on —,. 


PRICE ... 


GREAT TURNSTILE, HOLBORN, LONDON. 


For Photography, Unsurpassed for fine definition. 


Gok [Enses 


Javon: 


Srovewtow Street Woens LEICESTER, 
ane (8 Sreees LONDON. W, 


MARCONI’S 
WIRELESS TELEGRAPH CO. 


LTD. 
MANUFACTURERS OF 


HIGH-CLASS 


10 inch INDUCTION COILS. 


SPECIALLY RECOMMENDED FOR X-RAY WORK. 


These Coils are of the highest efficiency and 

are not liable to get out of order. They can be 

supplied with or without vibrating break, and with 

discharge rods fitted with horizontal adjustment, 

or with ball socket adjustment, at the option 
of the purchaser. 


FOR PRICES AND PARTICULARS APPLY TO 
18 FINCH LANE, LONDON,E.C. 


The art of hypnotisipg may be learnt at home. You should 
take up this fascinating pastime, for you will be delighted with 
the power and knowledge it gives you. Our new and original 
system of lessons by post makes it all clear and easy for 


beginners. 
Book for - - - 
- - Beginners. 

., Amost remarkable Illustrated Book for Beginners can be had 
by post for the asking. This book gives full instructions on how 
to set about learning Hypnotism, Personal Magnetism, Nerve 
Control, &c. It tells you things you have long wanted to know. 

A hypnotist controls the minds of his subjects. He makes 
them see, feel, believe and act as he directs. Within certain 
well-defined bounds he is absolutely their master for the time 
being. He can often cure pain and disease with a word or 
wave of the hand. He can influence and impress others in daily 
life through his special knowiedge. 

HUNDREDS OF TESTIMONIALS in this strain:—‘“ Words cannot 
express my thanks for this wonderful knowledge.” ‘‘ The book 
is worth ten times its weight in gold.” ‘‘I would not take 
£1,000 for my new knowledge.” ‘It was a fortunate day for 
me when I first saw your advertisement.” &c., &c. 

Hypnotism is an art studied and used by many of the world’s 
greatest doctors, lawyers, clergymen and scientists. Owing to a 
Strange ignorance it will be many years before it is generally 
understood. So much the better for the few who take it up now 
and surprise their friends with some startling example of their 
new power. Send for the Free Book entitled ‘* THE 
POWER WITHIN ” to-day. Enclose name and address 
plainly written, with 1d. stamp for return postage.—Address : 

PSYCHIC RESEARCH COMPANY, 

Dept. (405) Temple Chambers, Temple Avenue, E.C, 
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MACMILLAN & CO.’S 
BOOKS ON ANTHROPOLOGY, &c. 


THE SHERBRO AND ITS HINTERLAND. 


By T. J. ALLDRIDGE, F.R.G.S., District Commissioner, Sherbro, West Coast of Africa. With numerous 
Illustrations and Maps. 8vo. 15s. net. 


JOURNAL OF THE AFRICAN SOCIETY.—“ A most carefully written book. - Highly interesting and rofusely 
illustrated with many charming bits of forest scenery and curious native costumes, besides being supplied with two agheall id i 
of the country described.” 


THE MYSTIC ROSE. A STUDY OF PRIMITIVE MARRIAGE. 
By ERNEST CRAWLEY, M.A. 8vo. 12s. net. 


NATURE.—“ Mr. Crawley comes well-equipped for his task. He brin ogo | to the aid of anthropology, and many 
of his psychological observations display real insight and throw an important lig t upon the customs described. His reading has 
been wide, and his illustrations are generally well chosen. ... . A valuable conteibation to the discussion of the evolution of 


sexual relations in man.’ 
SECOND EDITION, REVISED AND ENLARGED. 


THE GOLDEN BOUGH. A STUDY IN MAGIC AND RELIGION. 


By J. G@. FRAZER, D.C.L., LL.D., Litt.D. In 3 Vols. 8vo. 36s. net. 


THE HISTORY OF MANKIND. 


By Prof. FRIEDRICH RATZEL. Translated from the Second German Edition by A. J. BUTLER, M.A., with 
gage ag by E. B. TYLOR, D.C.L., F.R.S. With Coloured Plates, Maps, and Illustrations. 3 Vols. super roya} 
vo. 36s. net. 


*," The volumes can be purchased separately, 12s. each net. The work can also be had in 30 parts, 1s. each net. 


A SKETCH OF SEMITIC ORIGINS, SOCIAL AND RELIGIOUS. 


By GEORGE AARON BARTON, A.M., Ph.D., Extrn Crown 8vo. 12s. 6d. net. 


ANTHROPOLOGY : An Introduction to the | MALAY MAGIC. Being an, Introduction to 


Study of Man and Civilisation. By EDWARD B. TYLOR, the Folklore and Popular Religions of the Malay Peninsula. 
D.C.L., F.R.S. With Illustrations. Crown 8vo. 75. 6d. By W. W. SKEAT, of the Civil Service of the Federated 
Malay States. With a Preface by C. O. BLAGDEN, Member 


THE SOUL OF A PEOPLE. An Account of the Royal Asiatic Society, and formerly of the Straits 


of the Life and Belief of the Burmese. By HAROLD  orgge magna Service. With numerous Illustrations. 
FIELDING. Second Edition. Demy 8vo. 145. vO. 215. net. 


TRAVELS IN WEST AFRICA. By Mary THE NATIVE TRIBES OF CENTRAL 


AUSTRALIA. By Prof, BALDWIN SPENCER, of the 
H. KINGSLEY. Abridged Edition. Extra Crown 8vo. University of Melbourne, and F. J. GILLEN, Sub-Pro- 
75. 6d. tector of the Aborigines. With numerous Illustrations. 


WEST AFRICAN STUDIES. By Mary H. 8vo, 215. net. 
KINGSLEY. A New Edition with Additional Chapters. IN THE AUSTRALI AN BUSH AND ON 


ecexlii 


Extra Crown 8vo. 75. 6d. THE COAST OF THE CORAL SEA: Being the 

THE BURMAN: HIS LIFE & NOTIONS, | and 
By SCHWAY YOE, Subject of the Great Queen, Second Professor in Jena. Numerous Illustrations and Maps. Super 
Edition. 8vo. 12s. 6d. royal 8vo, 2Is. net. 


ADAM AND THE ADAMITE; or. The : 
H f Script d Ethnol By DO 


STUDIES in ANCIENT HISTORY. Second | NATURALINHERITANCE. 8vo. gs. 
Series. Comprising an Inquiry into the Origin of Exo- 


By the ne JOHN FERGUSON AELENNAN, | HEREDITARY GENIUS: AN INQUIRY 


Baa oe by his Wipow and ARTHUR PLATT. 8vo. 215. INTO ITS LAWS AND CONSEQUENCES. Extra 


Crown 8vo. 7s. net. 
come (MANGER PRINTS. 910. net 


8vo. 6s. net. 
THE AMERICAN NEGRO: WHAT HE | BLURRED FINGER PRINTS. Svo. as. 6a. 


WAS, WHAT HE IS, AND WHAT HE MAY BE- 
-COME. By WILLIAM HANNIBAL THOMAS. 8vo. | FINGER-PRINT DIRECTORIES.  8vo. 


Od. net. 5s. net. 
: MACMILLAN AND CO., LIMITED, LONDON. 
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DR. LUNN’S ARRANGEMENTS. 
THE CORONATION PROCESSIONS, Trafalgar Square. 
Grand Stand, commanding both Routes, near View, Coronation 


Day from £4 4s. and upwards for the two days. Other Sites 
at different Points on the Two Routes. 


THE NAVAL REVIEW. 

In addition to the three large vessels, all the berths on which 
have been already taken, Dr. LuNN will send the s.s. Pretoria, 
tonnage 13,234, and the s.s. Za Gascogne, tonnage 7395, fora 
THREE DAYS’ CRUISE. 

£3 18s. 6d. CRUISE on the magnificent s.s. Queen 
Victoria, of the Isle of Man Steam Packet Company. 

Full particulars from the SECRETARY, 5 Endsleigh Gardens, 
London, N.W. 


£12 12 NORWAY CRUISES.— 
$. Steam Yacht MJDNIGHT SUN, 3178 Tons. 
Finest Yachting Steamer afloat. No Upper Berths in the ship. 


Sailings :—June 7; July 5, 19 ; August 2, 16. 
Apply to the ALBION S.S. CO., LTD., Newcastle-on-Tyne. 


Phcenix Assurance Co., Ltd. 


PHCENIX «IRE OFFICE. 


19 LOMBARD ST., E ta. and 57 CHARING CROSS, S.W. 
ESTABLISHED 1782. 

MODERATE RATES. ABSOLUTE SECURITY. 
ELECTRIC LIGHTING RULES SUPPLIED. 
LIBERAL LOSS SETTLEMENTS. 
PROMPT PAYMENT OF CLAIMS. 

LOSSES PAID OVER £25,000,000. 


WATKINS & DONCASTER, 


AND MANUFACTURERS 


CABINETS AND APPARATUS 


FOR ENTOMOLOGY, BIRDS’ E@G8 AND SKINS, AND ALL 
BRANCHES OF NATURAL HISTORY. 


SPECIAL SHOW-ROOM- FOR CABINETS. 


De Our Catalogue (96 pp.) Post free on application. 


N.B.—For Superiori Cabinets and 
Husoums, Colleges, &¢. 


A LARGE STOCK OF INSECTS, BIRDS’ EGGS 
AND SKINS. 


Birds, Mammals, &c., ond, ty 


to Nature 


36 STRAND, LONDON, W.C. 
"(Five Doors from Charing Cross.) 


COLLECTIONS OF 


MINERALS, ROCKS or FOSSILS 


to illustrate the leading Text-books on 
GEOLOGY, PHYSIOGRAPHY and MINERALOGY. 


50 Specimens in Box, 12/8 ; 100 do., 21/-; 200 do., 42/= 
A large Stock of Minerals, Rocks, Fossils and Microscopic Objects 
Sor selection. 


CATALOGUES GRATIS. 


&c., always in stock. 


THOMAS D. RUSSELL, 
78 NEWGATE STREET, LONDON, E.C. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Diatoms, Ameeba, Arcella, Actinospherii 

tor, ra, Floscularia, Stephanoceros, Melicerta, and man 
other ‘Specimens of Pond Life. Price 1s. per Tube, Post Free. Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for tion purposes. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION. 


OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 

The following animals can always be supplied, either living 

; Cla Sertu A Tealia, Alcy- 
'Hormipbora (preserved) ; Amphiporus ; Nereis, 
Lanice, Terebella; Lepas, Balanus, - 


For prices and more pe bey lists apply to 
Biological Laboratory, Plymouth. THE DIRECTOR. 


Minerals, Rocks, Fossils, Metallic Ores, Rough Precious Stones, &c. 


Collections of above for Prospectors, Mining Sogpnsere, 
Technical Schools, and for Private Study. 


MINERALS FOR ALL PURPOSES. ROCKS FROM NUMEROUS LOCALITIES. FOSSILS 
FROM ALL BRITISH FORMATIONS. 
SECTIONS :— 


Precious Stones, Meteorites, Rare 
Top Boxes, Geological Card Frage 
ALL LISTS ‘OF 


JAMES R. GREGORY & CO,, 


MINERALOGISTS, &c., 
To Science & Art Department, British, Indian, & Colonial Museums, &c. 
Office and Stores ;— 


1, KELSO PLACE, STANFORD RD., KENSINGTON, W. 
ALBERT EDWARD JAMRACH 


(Late CHARLES JAMRACH), 
NATURALIST, 
~ 180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
Netsukis China, Lacquers, Gongs, Shells, Curios. 


NOTICE.—-Advertisements and business letters for NATURE should be addressed to the Publishers; Editorial 


communications to the Editor. The telegraphic address of NATURE is “ PHUSIS,” LONDON. 


SUBSCRIPTIONS TO « 


5s. 
Quarterly o 7 6 
To ALL PLACES ABROAD :— 


“Three Linesin Column ....... 2 6 
One Sixteenth Page o10 
One Eighth Page, or Column o18 6 
Page, or Halfa Column... .. 

a Page, ora Column. ..... 


* The first line being in heavy type is charged for as Two Lines. 
Cheques and Money Orders payable to MACMILLAN & CO., Limited. 
OFFICE: ST. MARTIN’S STREET, LONDON, W.C. 
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ELECTRICAL MEASURING INSTRUMENTS 
and PROTECTED’ RHEOSTATS. 
ILLUSTRATED LI8T POST FREE ON APPLICATION. 


THE CHEAPEST DEAD-BEAT INSTRUMENTS OBTAINABLE. 
See ~ January 30, page 304. 


ISENTHAL & Co., 


85 MORTIMER ST7T., 


DEAD-BEAT VOLT AND AMPEREMETER. 


LONDON, W. 


| 


TOWNSON & MERCER. 


(Estasysuep 1798. 
Reta —89 ‘Srmeet E.6. WHOLESALE—34 CaMOMILE Stneer, 
Scientific Apparatus Manufacturers and and Laboratory 


| Outfitters to the Home and Colonial Departments of 
H.M. Government,. Scientific . Institutions, 


, and the. various. Industries throughout the World. 


Complete Illustrated of over 650 pages, with pre 3000 J2lus- 
svations, 2s. 6d., ” by Post Bf. (Free to Colleges and Schools.) 


DIFFRACTION SLIDE. 3}” x.3}” Lantern. Slide, ruled with 


aaa lines to the inch, for direct projection of the S| colours, 
lantern experiments in interference, illustration of Newton's 
rings, &c. 18/6. 


CARRODUS” DEFLAGRATING 
SPOON, A new form for lecturers and experi- 
mentalists, with interchangeable wom: always 
ready, always clean ; once ad, always used. 
1/6 each. Extra Spoons, 1/- per doz. 


NEW BLAST BUNSEN BURNER 


for producing a very high temperature without 
the aid of a Fodt Bellows. Will burn stout Copper 
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